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medium. After replacing the medium with fresh 0.1% BSA medium, the cells are incubated 
with the test proteins for 3 days. Alamar Blue (Alamar Biosciences, Sacramento. CA) is 
added to each well to a final concentration of 10%. The cells are incubated for 4 hr. Cell 
viability is measured by reading in a CytoFluor fluorescence reader. For the PGE 2 assays, 
5 the human lung fibroblasts are cultured at 5,000 cells/well in a 96-well plate for one day. 
After a medium change to 0.1% BSA basal medium, the cells are incubated with FGF-2 or 
agonists or antagonists of the invention with or without IL-lcc for 24 hours. The supernatants 
are collected and assayed for PGE 2 by EIA kit (Cayman, Ann Arbor. MI). For the IL-6 
assays, the human lung fibroblasts are cultured at 5,000 cells/well in a 96-well plate for one 

10 day. After a medium change to 0.1% BSA basal medium, the cells are incubated with FGF-2 
or with or without agonists or antagonists of the invention IL-la for 24 hours. The 
supernatants are collected and assayed for IL-6 by ELISA kit (Endogen. Cambridge, MA). 

Human lung fibroblasts are cultured with FGF-2 or agonists or antagonists of the 
invention for 3 days in basal medium before the addition of Alamar Blue to assess effects on 

15 growth of the fibroblasts. FGF-2 should show a stimulation at 10 - 2500 ng/ml which can be 
used to compare stimulation with agonists or antagonists of the invention. 

Parkinson Models . 

The loss of motor function in Parkinson's disease is attributed to a deficiency of 
20 striatal dopamine resulting from the degeneration of the nigrostriatal dopaminergic projection 
neurons. An animal model for Parkinson's that has been extensively characterized involves 
the systemic administration of l-methyl-4 phenyl 1,2,3,6-tetrahydropyridine (MPTP). In the 
CNS, MPTP is taken-up by astrocytes and catabolized by monoamine oxidase B to 1 -methyl- 
4-phenyl pyridine (MPP + ) and released. Subsequently, MPP + is actively accumulated in 
25 dopaminergic neurons by the high-affinity reuptake transporter for dopamine. MPP^ is then 
concentrated in mitochondria by the electrochemical gradient and selectively inhibits 
nicotidamide adenine disphosphate: ubiquinone oxidoreductionase (complex I), thereby 
interfering with electron transport and eventually generating oxygen radicals. 

It has been demonstrated in tissue culture paradigms that FGF-2 (basic FGF) has 
30 trophic activity towards nigral dopaminergic neurons (Ferrari et al.. Dev. Biol. 1989). 
Recently, Dr. Unsicker's group has demonstrated that administering FGF-2 in gel foam 
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implants in the striatum results in the near complete protection of nigral dopaminergic 
neurons from the toxicity associated with MPTP exposure (Otto and Unsicker, J. 
Neuroscience, 1990). 

Based on the data with FGF-2, agonists or antagonists of the invention can be 
5 evaluated to determine whether it has an action similar to that of FGF-2 in enhancing 
dopaminergic neuronal survival in vitro and it can also be tested in vivo for protection of 
dopaminergic neurons in the striatum from the damage associated with MPTP treatment. The 
potential effect of an agonist or antagonist of the invention is first examined in vitro in a 
dopaminergic neuronal cell culture paradigm. The cultures are prepared by dissecting the 

10 midbrain floor plate from gestation day 14 Wistar rat embryos. The tissue is dissociated with 
trypsin and seeded at a density of 200 : 000 cells/cm 2 on polyorthinine-laminin coated glass 
coverslips. The cells are maintained in Dulbecco's Modified Eagle's medium and F12 
medium containing hormonal supplements (Nl). The cultures are fixed with 
paraformaldehyde after 8 days in vitro and are processed for tyrosine hydroxylase, a specific 

15 marker for dopminergic neurons, immunohistochemical staining. Dissociated cell cultures 
are prepared from embryonic rats. The culture medium is changed every third day and the 
factors are also added at that time. 

Since the dopaminergic neurons are isolated from animals at gestation day 14, a 
developmental time which is past the stage when the dopaminergic precursor cells are 

20 proliferating, an increase in the number of tyrosine hydroxylase immunopositive neurons 
would represent an increase in the number of dopaminergic neurons surviving in vitro. 
Therefore, if an agonist or antagonist of the invention acts to prolong the survival of 
dopaminergic neurons, it would suggest that the agonist or antagonist may be involved in 
Parkinson's Disease. 

25 The studies described in this example tested activity of agonists or antagonists of the 

invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

30 Example 26: The Effect of Agonists or Antagonists of the Invention on the Growth of 
Vascular Endothelial Cells 
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On day 1, human umbilical vein endothelial cells (HUVEC) are seeded at 2-5x1 0 4 
cells/35 mm dish density in Ml 99 medium containing 4% fetal bovine serum (FBS), 16 
units/ml heparin, and 50 units/ml endothelial cell growth supplements (ECGS, Biotechnique, 
Inc.)- On day 2, the medium is replaced with Ml 99 containing 10% FBS, 8 units/ml heparin. 
5 An agonist or antagonist of the invention, and positive controls, such as VEGF and basic 
FGF (bFGF) are added, at varying concentrations. On days 4 and 6, the medium is replaced. 
On day 8. cell number is determined with a Coulter Counter. 

An increase in the number of HUVEC cells indicates that the compound of the 
invention may proliferate vascular endothelial cells, while a decrease in the number of 
10 HUVEC cell indicates that the compound of the invention inhibits vascular endothelial cells. 

The studies described in this example tested activity of a polypeptide of the invention. 
However, one skilled in the art could easily modify the exemplified studies to test the activity 
of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the invention. 

15 Example 27: Rat Corneal Wound Healing Model 

This animal model shows the effect of an agonist or antagonist of the invention on 
neovascularization. The experimental protocol includes: 

a) Making a 1-1.5 mm long incision from the center of cornea into the stromal 

20 layer. 

b) Inserting a spatula below the lip of the incision facing the outer corner of the 

eye. 

c) Making a pocket (its base is 1-1.5 mm form the edge of the eye). 

d) Positioning a pellet, containing 50ng- 5ug of an agonist or antagonist of the 
25 invention, within the pocket. 

e) Treatment with an agonist or antagonist of the invention can also be applied 
topically to the corneal wounds in a dosage range of 20mg - 500mg (daily treatment for five 
days). 

The studies described in this example tested activity of agonists or antagonists of the 
30 invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 
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Example 28: Diabetic Mouse and Glucocorticoid-Impaired Wound Healing Models 



A. Diabetic db+/db+ Mouse Model. 
To demonstrate that an agonist or antagonist of the invention accelerates the healing process, 
5 the genetically diabetic mouse model of wound healing is used. The full thickness wound 
healing model in the db+/db+ mouse is a well characterized, clinically relevant and 
reproducible model of impaired wound healing. Healing of the diabetic wound is dependent 
on formation of granulation tissue and re-epithelialization rather than contraction (Gartner, 
M.H. el al, J. Surg. Res. 52:389 (1992); Greenhalgh, D.G. et ai, Am. J. Pathol. 1 56:1235 
10 (1990)). 

The diabetic animals have many of the characteristic features observed in Type II 
diabetes mellitus. Homozygous (db+/db+) mice are obese in comparison to their normal 
heterozygous (db+/+m) littermates. Mutant diabetic (db+/db+) mice have a single autosomal 
recessive mutation on chromosome 4 (db+) (Coleman et al. Proc. Natl. Acad. Sci. USA 

15 77:283-293 (1982)). Animals show polyphagia, polydipsia and polyuria. Mutant diabetic 
mice (db+/db+) have elevated blood glucose, increased or normal insulin levels, and 
suppressed cell-mediated immunity (Mandel etal.,J. Immunol. 720:1375 (1978); Debray- 
Sachs, M. et al., Clin. Exp. Immunol. 51(1):\-1 (1983); Leitere/ al, Am. J. of Pathol. 114:46- 
55 (1985)). Peripheral neuropathy, myocardial complications, and microvascular lesions, 

20 basement membrane thickening and glomerular filtration abnormalities have been described 
in these animals (Norido, F. et al., Exp. Neurol. 83(2):22 1-232 (1984); Robertson et al., 
Diabetes 29(1):60-61 (1980); Giacomelli et al. Lab Invest. 40(4) A60-473 (1979); Coleman, 
D.L., Diabetes 31 (Suppl):\-6 (1982)). These homozygous diabetic mice develop 
hyperglycemia that is resistant to insulin analogous to human type II diabetes (Mandel et al., 

25 J. Immunol. 720:1375-1377 (1978)). 

The characteristics observed in these animals suggests that healing in this model may 
be similar to the healing observed in human diabetes (Greenhalgh, et al.. Am. J. of Pathol. 
736:1235-1246(1990)). 

Genetically diabetic female C57BL/KsJ (db+/db+) mice and their non-diabetic 

30 (db+/+m) heterozygous littermates are used in this study (Jackson Laboratories). The 
animals are purchased at 6 weeks of age and are 8 weeks old at the beginning of the study. 
Animals are individually housed and received food and water ad libitum. All manipulations 
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are performed using aseptic techniques. The experiments are conducted according to the 
rules and guidelines of Human Genome Sciences, Inc. Institutional Animal Care and Use 
Committee and the Guidelines for the Care and Use of Laboratory Animals. 

Wounding protocol is performed according to previously reported methods (Tsuboi, 
5 R. and Rifkin, D.B., J. Exp. Med. 7 72:245-251 (1990)). Briefly, on the day of wounding, 
animals are anesthetized with an intraperitoneal injection of Avertin (0.01 mg/mL), 2,2,2- 
tribromoethanol and 2-methyl-2-butanol dissolved in deionized water. The dorsal region of 
the animal is shaved and the skin washed with 70% ethanol solution and iodine. The surgical 
area is dried with sterile gauze prior to wounding. An 8 mm full-thickness wound is then 

10 created using a Keyes tissue punch. Immediately following wounding, the surrounding skin 
is gently stretched to eliminate wound expansion. The wounds are left open for the duration 
of the experiment. Application of the treatment is given topically for 5 consecutive days 
commencing on the day of wounding. Prior to treatment, wounds are gently cleansed with 
sterile saline and gauze sponges. 

15 Wounds are visually examined and photographed at a fixed distance at the day of 

surgery and at two day intervals thereafter. Wound closure is determined by daily 
measurement on days 1-5 and on day 8. Wounds are measured horizontally and vertically 
using a calibrated Jameson caliper. Wounds are considered healed if granulation tissue is no 
longer visible and the wound is covered by a continuous epithelium. 

20 An agonist or antagonist of the invention is administered using at a range different 

doses, from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for histology 

25 and immunohistochemistry. Tissue specimens are placed in 10% neutral buffered formalin in 
tissue cassettes between biopsy sponges for further processing. 

Three groups of 10 animals each (5 diabetic and 5 non-diabetic controls) are evaluated: 1) 
Vehicle placebo control, 2) untreated group, and 3) treated group. 

Wound closure is analyzed by measuring the area in the vertical and horizontal axis and 
30 obtaining the total square area of the wound. Contraction is then estimated by establishing 
the differences between the initial wound area (day 0) and that of post treatment (day 8). The 
wound area on day 1 is 64mm 2 , the corresponding size of the dermal punch. Calculations are 
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[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

5 Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are sectioned 
perpendicular to the wound surface (5mm) and cut using a Reichert-Jung microtome. 
Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of bisected 
wounds. Histologic examination of the wounds are used to assess whether the healing 
process and the morphologic appearance of the repaired skin is altered by treatment with an 

10 agonist or antagonist of the invention. This assessment included verification of the presence 
of cell accumulation, inflammatory cells, capillaries, fibroblasts, re-epithelialization and 
epidermal maturity (Greenhalgh, D.G. et al. Am. J. Pathol. 756.1235 (1990)). A calibrated 
lens micrometer is used by a blinded observer. 

Tissue sections are also stained immunohistochemically with a polyclonal rabbit anti- 

15 human keratin antibody using ABC Elite detection system. Human skin is used as a positive 
tissue control while non-immune IgG is used as a negative control. Keratinocyte growth is 
determined by evaluating the extent of reepithelialization of the wound using a calibrated 
lens micrometer. 

Proliferating cell nuclear antigen/cyclin (PCNA) in skin specimens is demonstrated 
20 by using anti-PCNA antibody (1:50) with an ABC Elite detection system. Human colon 
cancer served as a positive tissue control and human brain tissue is used as a negative tissue 
control. Each specimen included a section with omission of the primary antibody and 
substitution with non-immune mouse IgG. Ranking of these sections is based on the extent 
of proliferation on a scale of 0-8, the lower side of the scale reflecting slight proliferation to 
25 the higher side reflecting intense proliferation. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 

B. Steroid Impaired Rat Model 
30 The inhibition of wound healing by steroids has been well documented in various in vitro and 
in vivo systems (Wahl, Glucocorticoids and Wound healing. In: Anti-Inflammatory Steroid 
Action: Basic and Clinical Aspects. 280-302 (1989); Wahl<?/ al, J. Immunol. 115: 476-481 
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(1975); Werb et al.,J. Exp. Med. 1 4 7: 1684- 1694 (1978)). Glucocorticoids retard wound 
healing by inhibiting angiogenesis, decreasing vascular permeability (Ebert et al.. An. Intern. 
Med. 3 7:70 1-705 (1952)), fibroblast proliferation, and collagen synthesis (Beck et al., 
Growth Factors. 5: 295-304 (1991); Haynes et al., J. Clin. Invest. 61: 703-797 (1978)) and 
5 producing a transient reduction of circulating monocytes (Haynes et al., J. Clin. Invest. 61: 
703-797 (1978); Wahl, "Glucocorticoids and wound healing", In: Antiinflammatory Steroid 
Action: Basic and Clinical Aspects, Academic Press, New York, pp. 280-302 (1989)). The 
systemic administration of steroids to impaired wound healing is a well establish 
phenomenon in rats (Beck et al., Growth Factors. 5: 295-304 (1991); Haynes et al.,J. 

10 Clin. Invest. 61: 703-797 (1978); Wahl, "Glucocorticoids and wound healing", In: 
Antiinflammatory Steroid Action: Basic and Clinical Aspects, Academic Press, New York, 
pp. 280-302 (1989); Pierce et al., Proc. Natl. Acad. Sci. USA 86: 2229-2233 (1989)). 

To demonstrate that an agonist or antagonist of the invention can accelerate the 
healing process, the effects of multiple topical applications of the agonist or antagonist on 

15 full thickness excisional skin wounds in rats in which healing has been impaired by the 
systemic administration of methylprednisolone is assessed. 

Young adult male Sprague Dawiey rats weighing 250-300 g (Charles River 
Laboratories) are used in this example. The animals are purchased at 8 weeks of age and are 
9 weeks old at the beginning of the study. The healing response of rats is impaired by the 

20 systemic administration of methylprednisolone (17mg/kg/rat intramuscularly) at the time of 
wounding. Animals are individually housed and received food and water ad libitum. All 
manipulations are performed using aseptic techniques. This study is conducted according to 
the rules and guidelines of Human Genome Sciences, Inc. Institutional Animal Care and Use 
Committee and the Guidelines for the Care and Use of Laboratory Animals. 

25 The wounding protocol is followed according to section A, above. On the day of 

wounding, animals are anesthetized with an intramuscular injection of ketamine (50 mg/kg) 
and xylazine (5 mg/kg). The dorsal region of the animal is shaved and the skin washed with 
70% ethanol and iodine solutions. The surgical area is dried with sterile gauze prior to 
wounding. An 8 mm full-thickness wound is created using a Keyes tissue punch. The 

30 wounds are left open for the duration of the experiment. Applications of the testing materials 
are given topically once a day for 7 consecutive days commencing on the day of wounding 
and subsequent to methylprednisolone administration. Prior to treatment, wounds are gently 
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cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
wounding and at the end of treatment. Wound closure is determined by daily measurement on 
days 1-5 and on day 8. Wounds are measured horizontally and vertically using a calibrated 
5 Jameson caliper. Wounds are considered healed if granulation tissue is no longer visible and 
the wound is covered by a continuous epithelium. 

The agonist or antagonist of the invention is administered using at a range different 
doses, from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 
10 Animals are euthanized on day 8 with an intraperitoneal injection of sodium 

pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology. Tissue specimens are placed in 10% neutral buffered formalin in tissue cassettes 
between biopsy sponges for further processing. 

Four groups of 10 animals each (5 with methylprednisolone and 5 without 
15 glucocorticoid) are evaluated: 1) Untreated group 2) Vehicle placebo control 3) treated 
groups. 

Wound closure is analyzed by measuring the area in the vertical and horizontal axis 
and obtaining the total area of the wound. Closure is then estimated by establishing the 
differences between the initial wound area (day 0) and that of post treatment (day 8). The 
20 wound area on day 1 is 64mm 2 , the corresponding size of the dermal punch. Calculations 
are made using the following formula: 

[Open area on day 8] - [Open area on day 1 ] / [Open area on day 1] 

25 Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are sectioned 
perpendicular to the wound surface (5mm) and cut using an Olympus microtome. Routine 
hematoxylin-eosin (H&E) staining is performed on cross-sections of bisected wounds. 
Histologic examination of the wounds allows assessment of whether the healing process and 
the morphologic appearance of the repaired skin is improved by treatment with an agonist or 

30 antagonist of the invention. A calibrated lens micrometer is used by a blinded observer to 
determine the distance of the wound gap. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 



WO 00/55174 PCT/US00/05988 

507 

considered significant. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

Example 29: Lymphadema Animal Model 



The purpose of this experimental approach is to create an appropriate and consistent 
lymphedema model for testing the therapeutic effects of an agonist or antagonist of the 

10 invention in lymphangiogenesis and re-establishment of the lymphatic circulatory system in 
the rat hind limb. Effectiveness is measured by swelling volume of the affected limb, 
quantification of the amount of lymphatic vasculature, total blood plasma protein, and 
histopathology. Acute lymphedema is observed for 7-10 days. Perhaps more importantly, 
the chronic progress of the edema is followed for up to 3-4 weeks. 

15 Prior to beginning surgery, blood sample is drawn for protein concentration analysis. 

Male rats weighing approximately ~350g are dosed with Pentobarbital. Subsequently, the 
right legs are shaved from knee to hip. The shaved area is swabbed with gauze soaked in 
70% EtOH. Blood is drawn for serum total protein testing. Circumference and volumetric 
measurements are made prior to injecting dye into paws after marking 2 measurement levels 

20 (0.5 cm above heel, at mid-pt of dorsal paw). The intradermal dorsum of both right and left 
paws are injected with 0.05 ml of 1% Evan's Blue. Circumference and volumetric 
measurements are then made following injection of dye into paws. 

Using the knee joint as a landmark, a mid-leg inguinal incision is made 
circumferentialiy allowing the femoral vessels to be located. Forceps and hemostats are used 

25 to dissect and separate the skin flaps. After locating the femoral vessels, the lymphatic vessel 
that runs along side and underneath the vessel(s) is located. The main lymphatic vessels in 
this area are then electrically coagulated or suture ligated. 

Using a microscope, muscles in back of the leg (near the semitendinosis and 
adductors) are bluntly dissected. The popliteal lymph node is then located. The 2 proximal 

30 and 2 distal lymphatic vessels and distal blood supply of the popliteal node are then and 
ligated by suturing. The popliteal lymph node, and any accompanying adipose tissue, is then 
removed by cutting connective tissues. 
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Care is taken to control any mild bleeding resulting from this procedure. After 
lymphatics are occluded, the skin flaps are sealed by using liquid skin (Vetbond) (AJ Buck). 
The separated skin edges are sealed to the underlying muscle tissue while leaving a gap of 
~0.5 cm around the leg. Skin also may be anchored by suturing to underlying muscle when 
5 necessary. 

To avoid infection, animals are housed individually with mesh (no bedding). 
Recovering animals are checked daily through the optimal edematous peak, which typically 
occurred by day 5-7. The plateau edematous peak are then observed. To evaluate the 
intensity of the lymphedema, the circumference and volumes of 2 designated places on each 

10 paw before operation and daily for 7 days are measured. The effect plasma proteins on 
lymphedema is determined and whether protein analysis is a useful testing perimeter is also 
investigated. The weights of both control and edematous limbs are evaluated at 2 places. 
Analysis is performed in a blind manner. 

Circumference Measurements: Under brief gas anesthetic to prevent limb movement, 

15 a cloth tape is used to measure limb circumference. Measurements are done at the ankle 
bone and dorsal paw by 2 different people then those 2 readings are averaged. Readings are 
taken from both control and edematous limbs. 

Volumetric Measurements: On the day of surgery, animals are anesthetized with 
Pentobarbital and are tested prior to surgery. For daily volumetrics animals are under brief 

20 halothane anesthetic (rapid immobilization and quick recovery), both legs are shaved and 
equally marked using waterproof marker on legs. Legs are first dipped in water, then dipped 
into instrument to each marked level then measured by Buxco edema software(Chen/Victor). 
Data is recorded by one person, while the other is dipping the limb to marked area. 

Blood-plasma protein measurements: Blood is drawn, spun, and serum separated 

25 prior to surgery and then at conclusion for total protein and Ca2+ comparison. 

Limb Weight Comparison: After drawing blood, the animal is prepared for tissue 
collection. The limbs are amputated using a quillitine, then both experimental and control 
legs are cut at the ligature and weighed. A second weighing is done as the tibio-cacaneal 
joint is disarticulated and the foot is weighed. 

30 Histological Preparations: The transverse muscle located behind the knee (popliteal) 

area is dissected and arranged in a metal mold, filled with freezeGel, dipped into cold 
methylbutane, placed into labeled sample bags at - 80EC until sectioning. Upon sectioning, 
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the muscle is observed under fluorescent microscopy for lymphatics.. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

Example 30: Suppression ofTNF alpha-induced adhesion molecule expression by a Agonist 
or Antagonist of the Invention 



The recruitment of lymphocytes to areas of inflammation and angiogenesis involves 
10 specific receptor-ligand interactions between cell surface adhesion molecules (CAMs) on 
lymphocytes and the vascular endothelium. The adhesion process, in both normal and 
pathological settings, follows a multi-step cascade that involves intercellular adhesion 
molecule- 1 (ICAM-1), vascular cell adhesion molecule- 1 (VCAM-1), and endothelial 
leukocyte adhesion molecule- 1 (E-selectin) expression on endothelial cells (EC). The 
15 expression of these molecules and others on the vascular endothelium determines the 
efficiency with which leukocytes may adhere to the local vasculature and extravasate into the 
local tissue during the development of an inflammatory response. The local concentration of 
cytokines and growth factor participate in the modulation of the expression of these CAMs. 

Tumor necrosis factor alpha (TNF-a), a potent proinflammatory cytokine, is a 
20 stimulator of all three CAMs on endothelial cells and may be involved in a wide variety of 
inflammatory responses, often resulting in a pathological outcome. 

The potential of an agonist or antagonist of the invention to mediate a suppression of TNF-a 
induced CAM expression can be examined. A modified ELISA assay which uses ECs as a 
solid phase absorbent is employed to measure the amount of CAM expression on TNF-a 

25 treated ECs when co-stimulated with a member of the FGF family of proteins. 

To perform the experiment, human umbilical vein endothelial cell (HUVEC) cultures 
are obtained from pooled cord harvests and maintained in growth medium (EGM-2; 
Clonetics, San Diego, CA) supplemented with 10% FCS and 1% penicillin/streptomycin in a 
37 degree C humidified incubator containing 5% CO2. HUVECs are seeded in 96-well 

30 plates at concentrations of 1 x 10 4 cells/well in EGM medium at 37 degree C for 18-24 hrs or 
until confluent. The monolayers are subsequently washed 3 times with a serum-free solution 
of RPMI-1640 supplemented with 100 U/ml penicillin and 100 mg/ml streptomycin, and 
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treated with a given cytokine and/or growth factor(s) for 24 h at 37 degree C. Following 
incubation, the cells are then evaluated for CAM expression. 

Human Umbilical Vein Endothelial cells (HUVECs) are grown in a standard 96 well 
plate to confluence. Growth medium is removed from the cells and replaced with 90 ul of 
5 199 Medium (10% FBS). Samples for testing and positive or negative controls are added to 
the plate in triplicate (in 10 ul volumes). Plates are incubated at 37 degree C for either 5 h 
(selectin and integrin expression) or 24 h (integrin expression only). Plates are aspirated to 
remove medium and 100 pi of 0.1% paraforrnaldehyde-PBS(with Ca++ and Mg++) is added 
to each well. Plates are held at 4°C for 30 min. 

10 Fixative is then removed from the wells and wells are washed IX with 

PBS(+Ca,Mg)+0.5% BSA and drained. Do not allow the wells to dry. Add 10 ul of diluted 
primary antibody to the test and control wells. Anti-ICAM-l-Biotin. Anti-VCAM-l-Biotin 
and Anti-E-selectin-Biotin are used at a concentration of 10 ug/ml (1:10 dilution of 0.1 
mg/ml stock antibody). Cells are incubated at 37°C for 30 min. in a humidified environment. 

15 Wells are washed X3 with PBS(+Ca.Mg)+0.5% BSA. 

Then add 20 ul of diluted ExtrAvidin-Alkaline Phosphotase (1 :5,000 dilution) to each 
well and incubated at 37°C for 30 min. Wells are washed X3 with PBS(+Ca,Mg)+0.5% 
BSA. 1 tablet of p-Nitrophenol Phosphate pNPP is dissolved in 5 ml of glycine buffer (pH 
10.4). 100 ul of pNPP substrate in glycine buffer is added to each test well. Standard wells in 

20 triplicate are prepared from the working dilution of the ExtrAvidin-Alkaline Phosphotase in 
glycine buffer: 1:5.000 (10°) > 10"° 5 > 10"' > 10"' 5 . 5 ul of each dilution is added to triplicate 
wells and the resulting AP content in each well is 5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 pi 
of pNNP reagent must then be added to each of the standard wells. The plate must be 
incubated at 37°C for 4h. A volume of 50 ul of 3M NaOH is added to all wells. The results 

25 are quantified on a plate reader at 405 nm. The background subtraction option is used on 
blank wells filled with glycine buffer only. The template is set up to indicate the 
concentration of AP-conjugate in each standard well [ 5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. 
Results are indicated as amount of bound AP-conjugate in each sample. 

The studies described in this example tested activity of agonists or antagonists of the 

30 invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 
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Example 31: Production Of Polypeptide of the Invention For High-Throughput Screening 
Assays 

The following protocol produces a supernatant containing polypeptide of the present 
5 invention to be tested. This supernatant can then be used in the Screening Assays described 
in Examples 33-42. 

First, dilute Poly-D-Lysine (644 587 Boehringer-Mannheim) stock solution (lmg/ml 
in PBS) 1:20 in PBS (vv/o calcium or magnesium 17-516F Biowhittaker) for a working 
solution of 50ug/ml. Add 200 ul of this solution to each well (24 well plates) and incubate at 
10 RT for 20 minutes. Be sure to distribute the solution over each well (note: a 12-channel 
pipetter may be used with tips on every other channel). Aspirate off the Poly-D-Lysine 
solution and rinse with 1ml PBS (Phosphate Buffered Saline). The PBS should remain in the 
well until just prior to plating the cells and plates may be poly-lysine coated in advance for 
up to two weeks. 

15 Plate 293T cells (do not carry cells past P+20) at 2 x 10 5 cells/well in .5ml 

DMEM(Dulbecco's Modified Eagle Medium)(with 4.5 G/L glucose and L-glutamine (12- 
604F Biowhittaker))/ 10% heat inactivated FBS(14-503F Biowhittaker)/ lx Penstrep(17-602E 
Biowhittaker). Let the cells grow overnight. 

The next day, mix together in a sterile solution basin: 300 ul Lipofectamine (18324- 

20 012 Gibco/BRL) and 5ml Optimem I (31985070 Gibco/BRL)/96-well plate. With a small 
volume multi-channel pipetter, aliquot approximately 2ug of an expression vector containing 
a polynucleotide insert, produced by the methods described in Examples 8-10, into an 
appropriately labeled 96-well round bottom plate. With a multi-channel pipetter, add 50ul of 
the Lipofectamine/Optimem I mixture to each well. Pipette up and down gently to mix. 

25 Incubate at RT 15-45 minutes. After about 20 minutes, use a multi-channel pipetter to add 
150ul Optimem I to each well. As a control, one plate of vector DNA lacking an insert 
should be transfected with each set of transfections. 

Preferably, the transfection should be performed by tag-teaming the following tasks. 
By tag-teaming, hands on time is cut in half, and the cells do not spend too much time on 

30 PBS. First, person A aspirates off the media from four 24-well plates of cells, and then 
person B rinses each well with .5-lml PBS. Person A then aspirates off PBS rinse, and 
person B, using a 12-channel pipetter with tips on every other channel, adds the 200ul of 
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DNA/Lipofectamine/Optimem I complex to the odd wells first, then to the even wells, to 
each row on the 24-well plates. Incubate at 37 degree C for 6 hours. 

While cells are incubating, prepare appropriate media, either 1%BSA in DMEM with 
lx penstrep, or HGS CHO-5 media (1 16.6 mg/L of CaC12 (anhyd); 0.00130 mg/L CuS0 4 - 
5 5H 2 0; 0.050 mg/L of Fe(N0 3 )3-9H 2 0; 0.417 mg/L of FeS0 4 -7H 2 0; 311.80 mg/L of Kcl; 
28.64 mg/L of MgCl 2 ; 48.84 mg/L of MgS0 4 ; 6995.50 mg/L of NaCl; 2400.0 mg/L of 
NaHC0 3 ; 62.50 mg/L of NaH 2 PO 4 -H 2 0; 71.02 mg/L of Na 2 HP04; .4320 mg/L of ZnS0 4 - 
7H 2 0; .002 mg/L of Arachidonic Acid ; 1.022 mg/L of Cholesterol; .070 mg/L of DL-alpha- 
Tocopherol-Acetate; 0.0520 mg/L of Linoleic Acid; 0.010 mg/L of Linolenic Acid; 0.010 

10 mg/L of Myristic Acid; 0.010 mg/L of Oleic Acid; 0.010 mg/L of Palmitric Acid; 0.010 mg/L 
of Palmitic Acid; 100 mg/L of Pluronic F-68; 0.010 mg/L of Stearic Acid; 2.20 mg/L of 
Tween 80; 4551 mg/L of D-Glucose; 130.85 mg/ml of L- Alanine; 147.50 mg/ml of L- 
Arginine-HCL; 7.50 mg/ml of L-Asparagine-H 2 0; 6.65 mg/ml of L-Aspartic Acid; 29.56 
mg/ml of L-Cystine-2HCL-H 2 0; 31.29 mg/ml of L-Cystine-2HCL; 7.35 mg/ml of L- 

15 Glutamic Acid; 365.0 mg/ml of L-Glutamine; 18.75 mg/ml of Glycine; 52.48 mg/ml of L- 
Histidine-HCL-H 2 0; 106.97 mg/ml of L-Isoleucine; 111.45 mg/ml of L-Leucine; 163.75 
mg/ml of L-Lysine HCL; 32.34 mg/ml of L-Methionine; 68.48 mg/ml of L-Phenylalainine; 
40.0 mg/ml of L-Proline; 26.25 mg/ml of L- Serine; 101.05 mg/ml of L-Threonine; 19.22 
mg/ml of L-Tryptophan; 91.79 mg/ml of L-Tryrosine-2Na-2H 2 0; and 99.65 mg/ml of L- 

20 Valine; 0.0035 mg/L of Biotin: 3.24 mg/L of D-Ca Pantothenate; 11.78 mg/L of Choline 
Chloride; 4.65 mg/L of Folic Acid; 15.60 mg/L of i-Inositol; 3.02 mg/L of Niacinamide; 3.00 
mg/L of Pyridoxal HCL; 0.031 mg/L of Pyridoxine HCL; 0.319 mg/L of Riboflavin; 3.17 
mg/L of Thiamine HCL; 0.365 mg/L of Thymidine; 0.680 mg/L of Vitamin Bj 2 ; 25 mM of 
HEPES Buffer; 2.39 mg/L of Na Hypoxanthine; 0.105 mg/L of Lipoic Acid; 0.081 mg/L of 

25 Sodium Putrescine-2HCL; 55.0 mg/L of Sodium Pyruvate; 0.0067 mg/L of Sodium Selenite; 
20uM of Ethanolamine; 0.122 mg/L of Ferric Citrate; 41.70 mg/L of Methyl-B-Cyclodextrin 
complexed with Linoleic Acid; 33.33 mg/L of Methyl-B-Cyclodextrin complexed with Oleic 
Acid; 10 mg/L of Methyl-B-Cyclodextrin complexed with Retinal Acetate. Adjust 
osmolarity to 327 mOsm) with 2mm glutamine and lx penstrep. CBS A (81-068-3 Bayer) 

30 lOOgm dissolved in 1L DMEM for a 10% BSA stock solution). Filter the media and collect 
50 ul for endotoxin assay in 15ml polystyrene conical. 



WO 00/55174 PCT/US00/05988 

513 

The transfection reaction is terminated, preferably by tag-teaming, at the end of the 
incubation period. Person A aspirates off the transfection media, while person B adds 1.5ml 
appropriate media to each well. Incubate at 37 degree C for 45 or 72 hours depending on the 
media used: 1%BSA for 45 hours or CHO-5 for 72 hours. 
5 On day four, using a 300ul multichannel pipetter. aliquot 600ul in one 1ml deep well 

plate and the remaining supernatant into a 2ml deep well. The supernatants from each well 
can then be used in the assays described in Examples 33-40. 

It is specifically understood that when activity is obtained in any of the assays 
described below using a supernatant, the activity originates from either the polypeptide of the 
10 present invention directly (e.g., as a secreted protein) or by polypeptide of the present 
invention inducing expression of other proteins, which are then secreted into the supernatant. 
Thus, the invention further provides a method of identifying the protein in the supernatant 
characterized by an activity in a particular assay. 

15 Example 32: Construction of GAS Reporter Construct 

One signal transduction pathway involved in the differentiation and proliferation of 
cells is called the Jaks-STATs pathway. Activated proteins in the Jaks-STATs pathway bind 
to gamma activation site "GAS" elements or interferon-sensitive responsive element 

20 ("ISRE"), located in the promoter of many genes. The binding of a protein to these elements 
alter the expression of the associated gene. 

GAS and ISRE elements are recognized by a class of transcription factors called 
Signal Transducers and Activators of Transcription, or "STATs." There are six members of 
the STATs family. Statl and Stat3 are present in many cell types, as is Stat2 (as response to 

25 IFN-alpha is widespread). Stat4 is more restricted and is not in many cell types though it has 
been found in T helper class I, cells after treatment with IL-12. Stat5 was originally called 
mammary growth factor, but has been found at higher concentrations in other cells including 
myeloid cells. It can be activated in tissue culture cells by many cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus upon 

30 tyrosine phosphorylation by a set of kinases known as the Janus Kinase ("Jaks") family. Jaks 
represent a distinct family of soluble tyrosine kinases and include Tyk2, Jakl, Jak2, and Jak3. 
These kinases display significant sequence similarity and are generally catalytically inactive 
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in resting cells. 

The Jaks are activated by a wide range of receptors summarized in the Table below. 

(Adapted from review by Schidler and Darnell. Ann. Rev. Biochem. 64:621-51 (1995).) A 

cytokine receptor family, capable of activating Jaks, is divided into two groups: (a) Class 1 
5 includes receptors for IL-2, IL-3, IL-4, IL-6, IL-7, IL-9. IL-1L IL-12, IL-15, Epo, PRL, GH, 

G-CSF, GM-CSF, LIF, CNTF, and thrombopoietin; and (b) Class 2 includes IFN-a, IFN-g, 

and IL-10. The Class 1 receptors share a conserved cysteine motif (a set of four conserved 

cysteines and one tryptophan) and a WSXWS motif (a membrane proximal region encoding 

Trp-Ser-Xxx-Trp-Ser (SEQ ID NO: 1 882)). 
10 Thus, on binding of a ligand to a receptor, Jaks are activated, which in turn activate 

STATs. which then translocate and bind to GAS elements. This entire process is 

encompassed in the Jaks-STATs signal transduction pathway. 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of the 

GAS or the ISRE element, can be used to indicate proteins involved in the proliferation and 
15 differentiation of cells. For example, growth factors and cytokines are known to activate the 

Jaks-STATs pathway. (See Table below.) Thus, by using GAS elements linked to reporter 

molecules, activators of the Jaks-STATs pathway can be identified. 
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Ligand 



JAK.S STATS GASfelements) or 1SRE 

JakI Jak2 Jak3 



IFN family 

IFN-a/B 

IFN-g 

(IRFl>Lys6>IFP) 
11-10 



1,2,3 
1 



ISRE 
GAS 



10 gp!3Q family 

IL-6 (Pleiotrohic) 
(IRFl>Lys6>IFP) 
ll-ll(Pleiotrohic) 
OnM(Pleiotrohic) 

15 LIF(Pleiotrohic) 
CNTF(Pleiotrohic) 
G-CSF(Pleiotrohic) 
IL-12(Pleiotrohic) 



K3 
1,3 
1.3 



g-C family 
IL-2 (lymphocytes) 
IL-4 (lymph/myeloid) 
»Ly6)(IgH) 
1L-7 (lymphocytes) 
IL-9 (lymphocytes) 
IL-13 (lymphocyte) 
IL-15 



GAS 

GAS (1RF1 = IFP 

GAS 
GAS 
GAS 
GAS 



gp!40 family 
30 IL-3 (myeloid) 

(IRFl>lFP»Ly6) 
1L-5 (myeloid) 
GM-CSF (myeloid) 



GAS 
GAS 
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Growth hormone family 

GH ? - + - 5 

PRL ? +/- + 1,3,5 

5 EPO ? - + - 5 GAS(B- 

CAS>IRFl=IFP»Ly6) 

Receptor Tyrosine Kinases 

EGF ? + + - 1,3 GAS(IRFl) 

10 

PDGF ? + + - 1,3 

CSF-1 ? + + 1,3 GAS (not IRF1) 
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To construct a synthetic GAS containing promoter element, which is used in 
the Biological Assays described in Examples 33-34, a PCR based strategy is 
employed to generate a GAS-SV40 promoter sequence. The 5' primer contains four 
tandem copies of the GAS binding site found in the IRFl promoter and previously 
5 demonstrated to bind STATs upon induction with a range of cytokines (Rothman et 
al.. Immunity 1:457-468 (1994).), although other GAS or ISRE elements can be used 
instead. The 5' primer also contains 18bp of sequence complementary to the SV40 
early promoter sequence and is flanked with an Xhol site. The sequence of the 5' 
primer is: 

10 5':GCGCCTCGAGATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCC 
GAAATGATTTCCCCGAAATATCTGCCATCTCAATTAG:3' (SEQ ID NO: 1883) 
The downstream primer is complementary to the SV40 promoter and is 
flanked with a Hind III site: 5':GCGGCAAGCTTTTTGCAAAGCCTAGGC:3' 
(SEQ ID NO: 1884) 

15 PCR amplification is performed using the SV40 promoter template present in 

the B-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol/Hind III and subcloned into BLSK2-. (Stratagene.) Sequencing 
with forward and reverse primers confirms that the insert contains the following 
sequence: 

20 5': CTCGAG ATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCCGAAA 
TGATTTCCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCG 
CCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCT 
CCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCC 
TCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTA 

25 GGCTTTTGCAAA AAGCTT :3' (SEQ ID NO: 1885) 

With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 
reporter construct is next engineered. Here, the reporter molecule is a secreted 
alkaline phosphatase, or "SEAP." Clearly, however, any reporter molecule can be 
instead of SEAP, in this or in any of the other Examples. Well known reporter 

30 molecules that can be used instead of SEAP include chloramphenicol 
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acetyltransferase (CAT), luciferase. alkaline phosphatase. B-galactosidase. green 
fluorescent protein (GFP). or any protein detectable by an antibody. 

The above sequence confirmed synthetic GAS-SV40 promoter element is 
subcloned into the pSEAP-Promoter vector obtained from Clontech using Hindlll and 
5 Xhol. effectively replacing the SV40 promoter with the amplified GAS:SV40 
promoter element, to create the GAS-SEAP vector. However, this vector does not 
contain a neomycin resistance gene, and therefore, is not preferred for mammalian 
expression systems. 

Thus, in order to generate mammalian stable cell lines expressing the GAS- 
10 SEAP reporter, the GAS-SEAP cassette is removed from the GAS-SEAP vector using 
Sail and NotL and inserted into a backbone vector containing the neomycin resistance 
gene, such as pGFP-1 (Clontech). using these restriction sites in the multiple cloning 
site, to create the GAS-SEAP/Neo vector. Once this vector is transfected into 
mammalian cells, this vector can then be used as a reporter molecule for GAS binding 
15 as described in Examples 33-34. 

Other constructs can be made using the above description and replacing GAS 
with a different promoter sequence. For example, construction of reporter molecules 
containing NFK-B and EGR promoter sequences are described in Examples 35 and 
36. However, many other promoters can be substituted using the protocols described 
20 in these Examples. For instance, SRJE. IL-2, NFAT, or Osteocalcin promoters can be 
substituted, alone or in combination (e.g., GAS/NF-KB/EGR, GAS/NF-KB, II- 
2/NFAT, or NF-KB/GAS). Similarly, other cell lines can be used to test reporter 
construct activity, such as HELA (epithelial), HUVEC (endothelial), Reh (B-cell), 
Saos-2 (osteoblast), HUVAC (aortic), or Cardiomyocyte. 

25 

Example 33: High-Throughput Screening Assay for T-cell Activity. 

The following protocol is used to assess T-cell activity by identifying factors, 
and determining whether supernate containing a polypeptide of the invention 
30 proliferates and/or differentiates T-cells. T-cell activity is assessed using the 
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GAS/SEAP/Neo construct produced in Example 32. Thus, factors that increase SEAP 
activity indicate the ability to activate the Jaks-STATS signal transduction pathway. 
The T-cell used in this assay is Jurkat T-cells (ATCC Accession No. TIB- 152), 
although Molt-3 cells (ATCC Accession No. CRL-1552) and Molt-4 cells (ATCC 
5 Accession No. CRL-1582) cells can also be used. 

Jurkat T-cells are lymphoblastic CD4+ Thl helper cells. In order to generate 
stable cell lines, approximately 2 million Jurkat cells are transfected with the GAS- 
SEAP/neo vector using DMRIE-C (Life Technologies)(transfection procedure 
described below). The transfected cells are seeded to a density of approximately 
10 20,000 cells per well and transfectants resistant to 1 mg/ml genticin selected. 
Resistant colonies are expanded and then tested for their response to increasing 
concentrations of interferon gamma. The dose response of a selected clone is 
demonstrated. 

Specifically, the following protocol will yield sufficient cells for 75 wells 
15 containing 200 ul of cells. Thus, it is either scaled up, or performed in multiple to 
generate sufficient cells for multiple 96 well plates. Jurkat cells are maintained in 
RPMI + 10% serum with l%Pen-Strep. Combine 2.5 mis of OPTI-MEM (Life 
Technologies) with 10 ug of plasmid DNA in a T25 flask. Add 2.5 ml OPTI-MEM 
containing 50 ul of DMRIE-C and incubate at room temperature for 15-45 mins. 
20 During the incubation period, count cell concentration, spin down the required 

number of cells (10 7 per transfection), and resuspend in OPTI-MEM to a final 
concentration of 10 7 cells/ml. Then add 1ml of 1 x 10 7 cells in OPTI-MEM to T25 
flask and incubate at 37 degree C for 6 hrs. After the incubation, add 10 ml of RPMI 
+ 15% serum. 

25 The Jurkat:GAS-SEAP stable reporter lines are maintained in RPMI + 10% 

serum, 1 mg/ml Genticin, and 1% Pen-Strep. These cells are treated with 
supernatants containing polypeptide of the present invention or polypeptide of the 
present invention induced polypeptides as produced by the protocol described in 
Example 31. 

30 On the day of treatment with the supernatant, the cells should be washed and 
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resuspended in fresh RPM1 + 10% serum to a density of 500.000 cells per ml. The 
exact number of cells required will depend on the number of supernatants being 
screened. For one 96 well plate, approximately 10 million cells (for 10 plates, 100 
million cells) are required. 
5 Transfer the cells to a triangular reservoir boat, in order to dispense the cells 

into a 96 well dish, using a 12 channel pipette. Using a 12 channel pipette, transfer 
200 ul of cells into each well (therefore adding 100, 000 cells per well). 

After all the plates have been seeded. 50 ul of the supernatants are transferred 
directly from the 96 well plate containing the supernatants into each well using a 12 
10 channel pipette. In addition, a dose of exogenous interferon gamma (0.1, 1.0, 10 ng) 
is added to wells H9, H10, and HI 1 to serve as additional positive controls for the 
assay. 

The 96 well dishes containing Jurkat cells treated with supernatants are placed 
in an incubator for 48 hrs (note: this time is variable between 48-72 hrs). 35 ul 
15 samples from each well are then transferred to an opaque 96 well plate using a 12 
channel pipette. The opaque plates should be covered (using sellophene covers) and 
stored at -20 degree C until SEAP assays are performed according to Example 37. 
The plates containing the remaining treated cells are placed at 4 degree C and serve as 
a source of material for repeating the assay on a specific well if desired. 
20 As a positive control, 100 Unit/ml interferon gamma can be used which is 

known to activate Jurkat T cells. Over 30 fold induction is typically observed in the 
positive control wells. 

The above protocol may be used in the generation of both transient, as well as, 
stable transfected cells, which would be apparent to those of skill in the art. 

25 

Example 34: High-Throughput Screening Assay Identifying Myeloid Activity 

The following protocol is used to assess myeloid activity of polypeptide of the 
present invention by determining whether polypeptide of the present invention 
30 proliferates and/or differentiates myeloid cells. Myeloid cell activity is assessed using 
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the GAS/SEAP/Neo construct produced in Example 32. Thus, factors that increase 
SEAP activity indicate the ability to activate the Jaks-STATS signal transduction 
pathway. The myeloid cell used in this assay is U937, a pre-monocyte cell line, 
although TF-1. HL60. or K.G1 can be used. 
5 To transiently transfect U937 cells with the GAS/SEAP/Neo construct 

produced in Example 32, a DEAE-Dextran method (Kharbanda et. al., 1994, Cell 
Growth & Differentiation, 5:259-265) is used. First, harvest 2xl0e 7 U937 cells and 
wash with PBS. The U937 cells are usually grown in RPMI 1640 medium containing 
10% heat-inactivated fetal bovine serum (FBS) supplemented with 100 units/ml 
10 penicillin and 100 mg/ml streptomycin. 

Next, suspend the cells in 1 ml of 20 mM Tris-HCl (pH 7.4) buffer containing 
0.5 mg/ml DEAE-Dextran, 8 ug GAS-SEAP2 plasmid DNA. 140 mM NaCL 5 mM 
KC1, 375 uM Na 2 HP0 4 .7H 2 0, 1 mM MgCl 2 , and 675 uM CaCl 2 . Incubate at 37 
degrees C for 45 min. 

15 Wash the cells with RPMI 1640 medium containing 10% FBS and then 

resuspend in 1 0 ml complete medium and incubate at 37 degree C for 36 hr. 

The GAS-SEAP/U937 stable cells are obtained by growing the cells in 400 
ug/ml G418. The G418-free medium is used for routine growth but every one to two 
months, the cells should be re-grown in 400 ug/ml G418 for couple of passages. 

20 These cells are tested by harvesting 1x10* cells (this is enough for ten 96-well 

plates assay) and wash with PBS. Suspend the cells in 200 ml above described 
growth medium, with a final density of 5xl0 5 cells/ml. Plate 200 ul cells per well in 
the 96-well plate (or 1x10 s cells/well). 

Add 50 ul of the supernatant prepared by the protocol described in Example 

25 31. Incubate at 37 degee C for 48 to 72 hr. As a positive control, 100 Unit/ml 
interferon gamma can be used which is known to activate U937 cells. Over 30 fold 
induction is typically observed in the positive control wells. SEAP assay the 
supernatant according to the protocol described in Example 37. 

30 Example 35: High- Throughput Screening Assay Identifying Neuronal Activity. 
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When cells undergo differentiation and proliferation, a group of genes are 
activated through many different signal transduction pathways. One of these genes. 
EGR1 (early growth response gene 1), is induced in various tissues and cell types 
5 upon activation. The promoter of EGR1 is responsible for such induction. Using the 
EGR1 promoter linked to reporter molecules, activation of cells can be assessed by 
polypeptide of the present invention. 

Particularly, the following protocol is used to assess neuronal activity in PC12 
cell lines. PC 12 cells (rat phenochromocytoma cells) are known to proliferate and/or 
10 differentiate by activation with a number of mitogens, such as TPA (tetradecanoyl 
phorbol acetate), NGF (nerve growth factor), and EGF (epidermal growth factor). 
The EGR1 gene expression is activated during this treatment. Thus, by stably 
transfecting PC 12 cells with a construct containing an EGR promoter linked to SEAP 
reporter, activation of PC 12 cells by polypeptide of the present invention can be 
15 assessed. 

The EGR/SEAP reporter construct can be assembled by the following 
protocol. The EGR-1 promoter sequence (-633 to +l)(Sakamoto K et al., Oncogene 
6:867-871 (1991)) can be PCR amplified from human genomic DNA using the 
following primers: 

20 5' GCGCTCGAGGGATGACAGCGATAGAACCCCGG -3' (SEQ ID NO: 

1886) 

5' GCGAAGCTTCGCGACTCCCCGGATCCGCCTC-3' (SEQ ID NO: 

1887) 

Using the GAS:SEAP/Neo vector produced in Example 32, EGR1 amplified 
25 product can then be inserted into this vector. Linearize the GAS:SEAP/Neo vector 
using restriction enzymes Xhol/Hindlll, removing the GAS/SV40 stuffer. Restrict the 
EGR1 amplified product with these same enzymes. Ligate the vector and the EGR1 
promoter. 

To prepare 96 well-plates for cell culture, two mis of a coating solution (1:30 
30 dilution of collagen type I (Upstate Biotech Inc. Cat#08-1 15) in 30% ethanol (filter 
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sterilized)) is added per one 10 cm plate or 50 ml per well of the 96-well plate, and 
allowed to air dry for 2 hr. 

PC 12 cells are routinely grown in RPMI-1640 medium (Bio Whittaker) 
containing 10% horse serum (JRH BIOSCIENCES, Cat. # 12449-78P), 5% heat- 
5 inactivated fetal bovine serum (FBS) supplemented with 100 units/ml penicillin and 
100 ug/ml streptomycin on a precoated 10 cm tissue culture dish. One to four split is 
done every three to four days. Cells are removed from the plates by scraping and 
resuspended with pipetting up and down for more than 15 times. 

Transfect the EGR/SEAP/Neo construct into PC 12 using the Lipofectamine 
10 protocol described in Example 31. EGR-SEAP/PC12 stable cells are obtained by 
growing the cells in 300 ug/ml G418. The G418-free medium is used for routine 
growth but every one to two months, the cells should be re-grown in 300 ug/ml G418 
for couple of passages. 

To assay for neuronal activity, a 10 cm plate with cells around 70 to 80% 
15 confluent is screened by removing the old medium. Wash the cells once with PBS 
(Phosphate buffered saline). Then starve the cells in low serum medium (RPMI-1640 
containing 1% horse serum and 0.5% FBS with antibiotics) overnight. 

The next morning, remove the medium and wash the cells with PBS. Scrape 
off the cells from the plate, suspend the cells well in 2 ml low serum medium. Count 
20 the cell number and add more low serum medium to reach fmai cell density as 5xl0 5 
cells/ml. 

Add 200 ul of the cell suspension to each well of 96-well plate (equivalent to 
lxl 0^ cells/well). Add 50 ul supernatant produced by Example 31, 37 degree C for 
48 to 72 hr. As a positive control, a growth factor known to activate PC 12 cells 
25 through EGR can be used, such as 50 ng/ul of Neuronal Growth Factor (NGF). Over 
fifty-fold induction of SEAP is typically seen in the positive control wells. SEAP 
assay the supernatant according to Example 37. 

Example 36: High-Throughput Screening Assay for T-cell Activity 

30 
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NF-KB (Nuclear Factor KB) is a transcription factor activated by a wide 
variety of agents including the inflammatory cytokines IL-1 and TNF, CD30 and 
CD40. lymphotoxin-alpha and lymphotoxin-beta. by exposure to LPS or thrombin, 
and by expression of certain viral gene products. As a transcription factor, NF-KB 
5 regulates the expression of genes involved in immune cell activation, control of 
apoptosis (NF- KB appears to shield cells from apoptosis), B and T-cell development, 
anti-viral and antimicrobial responses, and multiple stress responses. 

In non-stimulated conditions, NF- KB is retained in the cytoplasm with 1-KB 
(Inhibitor KB). However, upon stimulation, I- KB is phosphorylated and degraded, 
10 causing NF- KB to shuttle to the nucleus, thereby activating transcription of target 
genes. Target genes activated by NF- KB include IL-2, IL-6, GM-CSF, ICAM-1 and 
class 1 MHC. 

Due to its central role and ability to respond to a range of stimuli, reporter 
constructs utilizing the NF-KB promoter element are used to screen the supernatants 
15 produced in Example 31. Activators or inhibitors of NF-KB would be useful in 
treating, preventing, and/or diagnosing diseases. For example, inhibitors of NF-KB 
could be used to treat those diseases related to the acute or chronic activation of NF- 
KB, such as rheumatoid arthritis. 

To construct a vector containing the NF-KB promoter element, a PCR based 
20 strategy is employed. The upstream primer contains four tandem copies of the NF- 
KB binding site (GGGGACTTTCCC) (SEQ ID NO: 1888), 18 bp of sequence 
complementary to the 5' end of the SV40 early promoter sequence, and is flanked 
with an Xhol site: 

5 ' :GCGGCCTCGAGGGGACTTTCCCGGGG ACTTTCCGGGGACTTTCCGGGAC 
25 TTTCCATCCTGCCATCTCAATTAG:3' (SEQ ID NO: 1889) 

The downstream primer is complementary to the 3' end of the SV40 promoter 
and is flanked with a Hind III site: 

5 ' :GCGGC AAGCTTTTTGC AAAGCCTAGGC:3 ' (SEQ ID NO:1884) 

PCR amplification is performed using the SV40 promoter template present in 
30 the pB-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 
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digested with Xhol and Hind III and subcloned into BLSK2-. (Stratagene) 
Sequencing with the T7 and T3 primers confirms the insert contains the following 
sequence: 

5':CTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGACTTTCC 
5 ATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCC 
ATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGA 
CTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTA 
TTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAA 
GCTT:3'(SEQ ID NO:1890) 

10 Next, replace the SV40 minimal promoter element present in the pSEAP2- 

promoter plasmid (Clontech) with this NF-KB/SV40 fragment using Xhol and 
Hindlll. However, this vector does not contain a neomycin resistance gene, and 
therefore, is not preferred for mammalian expression systems. 

In order to generate stable mammalian cell lines, the NF-KB/SV40/SEAP 

15 cassette is removed from the above NF-KB/SEAP vector using restriction enzymes 
Sail and Notl, and inserted into a vector containing neomycin resistance. Particularly, 
the NF-KB/SV40/SEAP cassette was inserted into pGFP-1 (Clontech), replacing the 
GFP gene, after restricting pGFP-1 with Sail and Notl. 

Once NF-KB/SV40/SEAP/Neo vector is created, stable Jurkat T-cells are 

20 created and maintained according to the protocol described in Example 33. Similarly, 
the method for assaying supernatants with these stable Jurkat T-cells is also described 
in Example 33. As a positive control, exogenous TNF alpha (0.1,1, 10 ng) is added to 
wells H9, H10, and HI 1, with a 5-10 fold activation typically observed. 

25 Example 37: Assay for SEAP Activity 

As a reporter molecule for the assays described in Examples 33-36, SEAP 
activity is assayed using the Tropix Phospho-light Kit (Cat. BP-400) according to the 
following general procedure. The Tropix Phospho-light Kit supplies the Dilution, 
30 Assay, and Reaction Buffers used below. 
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Prime a dispenser with the 2.5\ Dilution Buffer and dispense 15 ul of 2.5x 
dilution buffer into Optiplates containing 35 ul of a supernatant. Seal the plates with a 
plastic sealer and incubate at 65 degree C for 30 min. Separate the Optiplates to avoid 
uneven heating. 

5 Cool the samples to room temperature for 15 minutes. Empty the dispenser 

and prime with the Assay Buffer. Add 50 ml Assay Buffer and incubate at room 
temperature 5 min. Empty the dispenser and prime with the Reaction Buffer (see the 
table below). Add 50 ul Reaction Buffer and incubate at room temperature for 20 
minutes. Since the intensity of the chemiluminescent signal is time dependent, and it 
10 takes about 10 minutes to read 5 plates on luminometer, one should treat 5 plates at 
each time and start the second set 10 minutes later. 

Read the relative light unit in the luminometer. Set H12 as blank, and print 
the results. An increase in chemiluminescence indicates reporter activity. 

15 Reaction Buffer Formulation: 



# of plates 


Rxn buffer diluent (ml) 


CSPD (ml) 


10 


60 


3 


11 


65 


3.25 


12 


70 


3.5 


13 


75 


3.75 


14 


80 


4 


15 


85 


4.25 


16 


90 


4.5 


17 


95 


4.75 


18 


100 


5 


19 


105 


5.25 


20 


110 


5.5 


21 


115 


5.75 


22 


120 


6 
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11.25 
11.5 
11.75 
12 

12.25 
12,5 
12.75 



Example 38: High-Throughput Screening Assay Identifying Changes in Small 
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Molecule Concentration and Membrane Permeability 

Binding of a ligand to a receptor is known to alter intracellular levels of small 
molecules, such as calcium, potassium, sodium, and pH, as well as alter membrane 
5 potential. These alterations can be measured in an assay to identify supernatants 
which bind to receptors of a particular cell. Although the following protocol 
describes an assay for calcium, this protocol can easily be modified to detect changes 
in potassium, sodium, pH, membrane potential, or any other small molecule which is 
detectable by a fluorescent probe. 

10 The following assay uses Fluorometric Imaging Plate Reader ("FLIPR") to 

measure changes in fluorescent molecules (Molecular Probes) that bind small 
molecules. Clearly, any fluorescent molecule detecting a small molecule can be used 
instead of the calcium fluorescent molecule, fluo-4 (Molecular Probes, Inc.; catalog 
no. F- 14202), used here. 

15 For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star 

black 96-well plate with clear bottom. The plate is incubated in a C0 2 incubator for 
20 hours. The adherent cells are washed two times in Biotek washer with 200 ul of 
HBSS (Hank's Balanced Salt Solution) leaving 100 ul of buffer after the final wash. 

A stock solution of 1 mg/ml fluo-4 is made in 10% pluronic acid DMSO. To 

20 load the cells with fluo-4 , 50 ul of 12 ug/ml fluo-4 is added to each well. The plate 
is incubated at 37 degrees C in a C0 2 incubator for 60 min. The plate is washed four 
times in the Biotek washer with HBSS leaving 100 ul of buffer. 

For non-adherent cells, the cells are spun down from culture media. Cells are 
re-suspended to 2-5x1 0 6 cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/ml 

25 fluo-4 solution in 10% pluronic acid DMSO is added to each ml of cell suspension. 
The tube is then placed in a 37 degrees C water bath for 30-60 min. The cells are 
washed twice with HBSS, resuspended to lxlO 6 cells/ml, and dispensed into a 
microplate, 100 ul/well. The plate is centrifuged at 1000 rpm for 5 min. The plate is 
then washed once in Denley Cell Wash with 200 ul, followed by an aspiration step to 

30 100 ul final volume. 
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For a non-cell based assay, each well contains a fluorescent molecule, such as 
fluo-4 . The supernatant is added to the well, and a change in fluorescence is 
detected. 

To measure the fluorescence of intracellular calcium, the FLIPR is set for the 
5 following parameters: (1) System gain is 300-800 mW; (2) Exposure time is 0.4 
second; (3) Camera F/stop is F/2; (4) Excitation is 488 nm; (5) Emission is 530 nm; 
and (6) Sample addition is 50 ul. Increased emission at 530 nm indicates an 
extracellular signaling event caused by the a molecule, either polypeptide of the 
present invention or a molecule induced by polypeptide of the present invention, 
10 which has resulted in an increase in the intracellular Ca ++ concentration. 

Example 40: High-Throughput Screening Assay Identifying Tyrosine Kinase Activity 

The Protein Tyrosine Kinases (PTK) represent a diverse group of 

15 transmembrane and cytoplasmic kinases. Within the Receptor Protein Tyrosine 
Kinase RPTK) group are receptors for a range of mitogenic and metabolic growth 
factors including the PDGF, FGF, EGF, NGF, HGF and Insulin receptor subfamilies. 
In addition there are a large family of RPTKs for which the corresponding ligand is 
unknown. Ligands for RPTKs include mainly secreted small proteins, but also 

20 membrane-bound and extracellular matrix proteins. 

Activation of RPTK by ligands involves ligand-mediated receptor 
dimerization, resulting in transphosphorylation of the receptor subunits and activation 
of the cytoplasmic tyrosine kinases. The cytoplasmic tyrosine kinases include 
receptor associated tyrosine kinases of the src-family (e.g., src, yes, lck, lyn, fyn) and 

25 non-receptor linked and cytosolic protein tyrosine kinases, such as the Jak family, 
members of which mediate signal transduction triggered by the cytokine superfamily 
of receptors (e.g., the lnterleukins, Interferons, GM-CSF, and Leptin). 

Because of the wide range of known factors capable of stimulating tyrosine 
kinase activity, identifying whether polypeptide of the present invention or a molecule 

30 induced by polypeptide of the present invention is capable of activating tyrosine 
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kinase signal transduction pathways is of interest. Therefore, the following protocol 
is designed to identify such molecules capable of activating the tyrosine kinase signal 
transduction pathways. 

Seed target cells (e.g., primary keratinocytes) at a density of approximately 
5 25,000 cells per well in a 96 well Loprodyne Silent Screen Plates purchased from 
Nalge Nunc (Naperville, IL). The plates are sterilized with two 30 minute rinses with 
100% ethanol, rinsed with water and dried overnight. Some plates are coated for 2 hr 
with 100 ml of cell culture grade type 1 collagen (50 mg/ml), gelatin (2%) or 
polylysine (50 mg/ml), all of which can be purchased from Sigma Chemicals (St. 

10 Louis, MO) or 10% Matrigel purchased from Becton Dickinson (Bedford.MA), or 
calf serum, rinsed with PBS and stored at 4 degree C. Cell growth on these plates is 
assayed by seeding 5,000 cells/well in growth medium and indirect quantitation of 
cell number through use of alamarBlue as described by the manufacturer Alamar 
Biosciences, Inc. (Sacramento, CA) after 48 hr. Falcon plate covers #3071 from 

15 Becton Dickinson (Bedford,MA) are used to cover the Loprodyne Silent Screen 
Plates. Falcon Microtest III cell culture plates can also be used in some proliferation 
experiments. 

To prepare extracts, A43 1 cells are seeded onto the nylon membranes of 
Loprodyne plates (20,000/200ml/well) and cultured overnight in complete medium. 

20 Cells are quiesced by incubation in serum-free basal medium for 24 hr. After 5-20 
minutes treatment with EGF (60ng/ml) or 50 ul of the supernatant produced in 
Example 31, the medium was removed and 100 ml of extraction buffer ((20 mM 
HEPES pH 7.5, 0.15 M NaCl, 1% Triton X-100, 0.1% SDS, 2 mM Na3V04, 2 mM 
Na4P207 and a cocktail of protease inhibitors (# 1836170) obtained from 

25 Boeheringer Mannheim (Indianapolis, IN) is added to each well and the plate is 
shaken on a rotating shaker for 5 minutes at 4°C. The plate is then placed in a 
vacuum transfer manifold and the extract filtered through the 0.45 mm membrane 
bottoms of each well using house vacuum. Extracts are collected in a 96-well 
catch/assay plate in the bottom of the vacuum manifold and immediately placed on 

30 ice. To obtain extracts clarified by centrifugation, the content of each well, after 
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detergent solubilization for 5 minutes, is removed and centrifuged for 15 minutes at 4 
degree Cat 1 6,000 xg. 

Test the filtered extracts for levels of tyrosine kinase activity. Although many 
methods of detecting tyrosine kinase activity are known, one method is described 
5 here. 

Generally, the tyrosine kinase activity of a supernatant is evaluated by 
determining its ability to phosphorylate a tyrosine residue on a specific substrate (a 
biotinylated peptide). Biotinylated peptides that can be used for this purpose include 
PSK1 (corresponding to amino acids 6-20 of the cell division kinase cdc2-p34) and 

10 PSK2 (corresponding to amino acids 1-17 of gastrin). Both peptides are substrates for 
a range of tyrosine kinases and are available from Boehringer Mannheim. 

The tyrosine kinase reaction is set up by adding the following components in 
order. First, add lOul of 5uM Biotinylated Peptide, then lOul ATP/Mg2+ (5mM 
ATP/50mM MgCb), then lOul of 5x Assay Buffer (40mM imidazole hydrochloride, 

15 pH7.3, 40 mM beta-glycerophosphate, ImM EGTA, lOOmM MgCl 2 , 5 mM MnCl 2 , 
0.5 mg/ml BSA), then 5ul of Sodium Vanadate( 1 mM), and then 5ul of water. Mix the 
components gently and preincubate the reaction mix at 30 degree C for 2 min. Initial 
the reaction by adding lOul of the control enzyme or the filtered supernatant. 

The tyrosine kinase assay reaction is then terminated by adding 10 ul of 

20 120mm EDTA and place the reactions on ice. 

Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction 
mixture to a microtiter plate (MTP) module and incubating at 37 degree C for 20 min. 
This allows the streptavadin coated 96 well plate to associate with the biotinylated 
peptide. Wash the MTP module with 300ul/well of PBS four times. Next add 75 ul 

25 of anti-phospotyrosine antibody conjugated to horse radish peroxidase(anti-P-Tyr- 
POD(0.5u/ml)) to each well and incubate at 37 degree C for one hour. Wash the well 
as above. 

Next add lOOul of peroxidase substrate solution (Boehringer Mannheim) and 
incubate at room temperature for at least 5 mins (up to 30 min). Measure the 
30 absorbance of the sample at 405 nm by using ELISA reader. The level of bound 
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peroxidase activity is quantitated using an ELISA reader and reflects the level of 
tyrosine kinase activity. 

Example 41: High-Throughput Screening Assay Identifying Phosphorylation Activity 

5 

As a potential alternative and/or compliment to the assay of protein tyrosine 
kinase activity described in Example 40, an assay which detects activation 
(phosphorylation) of major intracellular signal transduction intermediates can also be 
used. For example, as described below one particular assay can detect tyrosine 

10 phosphorylation of the Erk-1 and Erk-2 kinases. However, phosphorylation of other 
molecules, such as Raf, JNK, p38 MAP. Map kinase kinase (MEK), MEK kinase. Src, 
Muscle specific kinase (MuSK), IRAK, Tec, and Janus, as well as any other 
phosphoserine, phosphotyrosine, or phosphothreonine molecule, can be detected by 
substituting these molecules for Erk-1 or Erk-2 in the following assay. 

15 Specifically, assay plates are made by coating the wells of a 96-well ELISA 

plate with 0.1ml of protein G (lug/ml) for 2 hr at room temp, (RT). The plates are 
then rinsed with PBS and blocked with 3% BSA/PBS for 1 hr at RT. The protein G 
plates are then treated with 2 commercial monoclonal antibodies (lOOng/well) against 
Erk-1 and Erk-2 (1 hr at RT) (Santa Cruz Biotechnology). (To detect other 

20 molecules, this step can easily be modified by substituting a monoclonal antibody 
detecting any of the above described molecules.) After 3-5 rinses with PBS, the 
plates are stored at 4 degree C until use. 

A431 cells are seeded at 20,000/well in a 96-well Loprodyne filterplate and 
cultured overnight in growth medium. The cells are then starved for 48 hr in basal 

25 medium (DMEM) and then treated with EGF (6ng/well) or 50 ul of the supernatants 
obtained in Example 3 1 for 5-20 minutes. The cells are then solubilized and extracts 
filtered directly into the assay plate. 

After incubation with the extract for 1 hr at RT, the wells are again rinsed. As 
a positive control, a commercial preparation of MAP kinase (lOng/well) is used in 

30 place of A431 extract. Plates arc then treated with a commercial polyclonal (rabbit) 
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antibody (lug/ml) which specifically recognizes the phosphorylated epitope of the 
Erk-1 and Erk-2 kinases (1 hr at RT). This antibody is biotinylated by standard 
procedures. The bound polyclonal antibody is then quantitated by successive 
incubations with Europium-streptavidin and Europium fluorescence enhancing 
5 reagent in the Wallac DELFIA instrument (time-resolved fluorescence). An increased 
fluorescent signal over background indicates a phosphorylation by polypeptide of the 
present invention or a molecule induced by polypeptide of the present invention. 

Example 42: Assay for the Stimulation of Bone Marrow CD34+ Cell Proliferation 

10 

This assay is based on the ability of human CD34+ to proliferate in the 
presence of hematopoietic growth factors and evaluates the ability of isolated 
polypeptides expressed in mammalian cells to stimulate proliferation of CD34+ cells. 
It has been previously shown that most mature precursors will respond to only 

15 a single signal. More immature precursors require at least two signals to respond. 
Therefore, to test the effect of polypeptides on hematopoietic activity of a wide range 
of progenitor cells, the assay contains a given polypeptide in the presence or absence 
of other hematopoietic growth factors. Isolated cells are cultured for 5 days in the 
presence of Stem Cell Factor (SCF) in combination with tested sample. SCF alone 

20 has a very limited effect on the proliferation of bone marrow (BM) cells, acting in 
such conditions only as a "survival" factor. However, combined with any factor 
exhibiting stimulatory effect on these cells (e.g., IL-3), SCF will cause a synergistic 
effect. Therefore, if the tested polypeptide has a stimulatory effect on a hematopoietic 
progenitors, such activity can be easily detected. Since normal BM cells have a low 

25 level of cycling cells, it is likely that any inhibitory effect of a given polypeptide, or 
agonists or antagonists thereof, might not be detected. Accordingly, assays for an 
inhibitory effect on progenitors is preferably tested in cells that are first subjected to 
in vitro stimulation with SCF+IL+3, and then contacted with the compound that is 
being evaluated for inhibition of such induced proliferation. 

30 Briefly, CD34+ cells are isolated using methods known in the art. The cells 
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are thawed and resuspended in medium (QBSF 60 serum-free medium with 1% L- 
glutamine (500ml) Quality Biological. Inc., Gaithersburg. MD Cat# 160-204-101). 
After several gentle centrifugation steps at 200 x g, cells are allowed to rest for one 
hour. The cell count is adjusted to 2.5 x 10 D cells/ml. During this time. 100 u[ of 
5 sterile water is added to the peripheral wells of a 96-well plate. The cytokines that 
can be tested with a given polypeptide in this assay is rhSCF (R&D Systems, 
Minneapolis, MN, Cat# 255-SC) at 50 ng/ml alone and in combination with rhSCF 
and rhIL-3 (R&D Systems, Minneapolis, MN, Cat# 203-ML) at 30 ng/ml. After one 
hour, 10 ul of prepared cytokines, 50 ul of the supernatants prepared in Example 31 

10 (supernatants at 1 :2 dilution = 50 ul) and 20 ul of diluted cells are added to the media 
which is already present in the wells to allow for a final total volume of 100 ul. The 
plates are then placed in a 37°C/5% COt incubator for five days. 

Eighteen hours before the assay is harvested, 0.5 uCi/well of [3H] Thymidine 
is added in a 10 ul volume to each well to determine the proliferation rate. The 

15 experiment is terminated by harvesting the cells from each 96-well plate to a filtermat 
using the Tomtec Harvester 96. After harvesting, the filtermats are dried, trimmed 
and placed into OmniFilter assemblies consisting of one OmniFilter plate and one 
OmniFilter Tray. 60 ul Microscint is added to each well and the plate sealed with 
TopSeal-A press-on sealing film A bar code 15 sticker is affixed to the first plate for 

20 counting. The sealed plates is then loaded and the level of radioactivity determined 
via the Packard Top Count and the printed data collected for analysis. The level of 
radioactivity reflects the amount of cell proliferation. 

The studies described in this example test the activity of a given polypeptide 
to stimulate bone marrow CD34+ cell proliferation. One skilled in the art could 

25 easily modify the exemplified studies to test the activity of polynucleotides (e.g., gene 
therapy), antibodies, agonists, and/or antagonists and fragments and variants thereof. 
As a nonlimiting example, potential antagonists tested in this assay would be expected 
to inhibit cell proliferation in the presence of cytokines and/or to increase the 
inhibition of cell proliferation in the presence of cytokines and a given polypeptide. 

30 In contrast, potential agonists tested in this assay would be expected to enhance cell 
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proliferation and/or to decrease the inhibition of cell proliferation in the presence of 
cytokines and a given polypeptide. 

The ability of a gene to stimulate the proliferation of bone marrow CD34+ 
cells indicates that polynucleotides and polypeptides corresponding to the gene are 
5 useful for the diagnosis and treatment of disorders affecting the immune system and 
hematopoiesis. Representative uses are described in the "Immune Activity" and 
"Infectious Disease" sections above, and elsewhere herein. 



Example 43: Assay for Extracellular Matrix Enhanced Cell Response (EMECR) 

10 

The objective of the Extracellular Matrix Enhanced Cell Response (EMECR) 
assay is to identify gene products (e.g., isolated polypeptides) that act on the 
hematopoietic stem cells in the context of the extracellular matrix (ECM) induced 
signal. 

15 Cells respond to the regulatory factors in the context of signal(s) received from 

the surrounding microenvironment. For example, fibroblasts, and endothelial and 
epithelial stem cells fail to replicate in the absence of signals from the ECM. 
Hematopoietic stem cells can undergo self-renewal in the bone marrow, but not in in 
vitro suspension culture. The ability of stem cells to undergo self-renewal in vitro is 

20 dependent upon their interaction with the stromal cells and the ECM protein 
fibronectin (fn). Adhesion of cells to fn is mediated by the a5.P1 and a 4 .|3i integrin 
receptors, which are expressed by human and mouse hematopoietic stem cells. The 
factor(s) which integrate with the ECM environment and responsible for stimulating 
stem cell self-renewal has not yet been identified. Discovery of such factors should 

25 be of great interest in gene therapy and bone marrow transplant applications 

Briefly, polystyrene, non tissue culture treated, 96-well plates are coated with 
fn fragment at a coating concentration of 0.2 u.g/ cm". Mouse bone marrow cells arc 
plated (1,000 cells/well ) in 0.2 ml of serum-free medium. Cells cultured in the 
presence of IL-3 ( 5 ng/ml ) + SCF ( 50 ng/ml ) would serve as the positive control. 
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conditions under which little self-renewal but pronounced differentiation of the stem 
cells is to be expected. Gene products of the invention (e.g.. including, but not limited 
to. polynucleotides and polypeptides of the present invention, and supernatants 
produced in Example 31), are tested with appropriate negative controls in the 
5 presence and absence of SCF(5.0 ng/ml). where test factor supernates represent 10% 
of the total assay volume. The plated cells are then allowed to grow by incubating in 
a low oxygen environment ( 5% C0 2 , 7% 0 2 , and 88% N 2 ) tissue culture incubator 
for 7 days. The number of proliferating cells within the wells is then quantitated by 
measuring thymidine incorporation into cellular DNA. Verification of the positive 

10 hits in the assay will require phenotypic characterization of the cells, which can be 
accomplished by scaling up of the culture system and using appropriate antibody 
reagents against cell surface antigens and FACScan. 

One skilled in the art could easily modify the exemplified studies to test the 
activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 

15 antagonists and fragments and variants thereof. 

If a particular polypeptide of the present invention is found to be a stimulator 
of hematopoietic progenitors, polynucleotides and polypeptides corresponding to the 
gene encoding said polypeptide may be useful for the diagnosis and treatment of 
disorders affecting the immune system and hematopoiesis. Representative uses are 

20 described in the "Immune Activity" and "Infectious Disease" sections above, and 
elsewhere herein. The gene product may also be useful in the expansion of stem cells 
and committed progenitors of various blood lineages, and in the differentiation and/or 
proliferation of various cell types. 

Additionally, the polynucleotides and/or polypeptides of the gene of interest 

25 and/or agonists and/or antagonists thereof, may also be employed to inhibit the 
proliferation and differentiation of hematopoietic cells and therefore may be 
employed to protect bone marrow stem cells from chemotherapeutic agents during 
chemotherapy. This antiproliferative effect may allow administration of higher doses 
of chemotherapeutic agents and, therefore, more effective chemotherapeutic 

30 treatment. 
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Moreover, polynucleotides and polypeptides corresponding to the gene of 
interest may also be useful for the treatment and diagnosis of hematopoietic related 
disorders such as, for example, anemia, pancytopenia, leukopenia, thrombocytopenia 
or leukemia since stromal cells are important in the production of cells of 
5 hematopoietic lineages. The uses include bone marrow cell ex-vivo culture, bone 
marrow transplantation, bone marrow reconstitution, radiotherapy or chemotherapy of 
neoplasia. 

Example 44: Human Dermal Fibroblast and Aortic Smooth Muscle Cell Proliferation 

10 

The polypeptide of interest is added to cultures of normal human dermal 
fibroblasts (NHDF) and human aortic smooth muscle cells (AoSMC) and two co- 
assays are performed with each sample. The first assay examines the effect of the 
polypeptide of interest on the proliferation of normal human dermal fibroblasts 

15 (NHDF) or aortic smooth muscle cells (AoSMC). Aberrant growth of fibroblasts or 
smooth muscle cells is a part of several pathological processes, including fibrosis, and 
restenosis. The second assay examines IL6 production by both NHDF and SMC. IL6 
production is an indication of functional activation. Activated cells will have 
increased production of a number of cytokines and other factors, which can result in a 

20 proinflammatory or immunomodulatory outcome. Assays are run with and without 
co-TNFa stimulation, in order to check for costimulatory or inhibitory activity. 

Briefly, on day 1, 96-well black plates are set up with 1000 cells/well (NHDF) 
or 2000 cells/well (AoSMC) in 100 u.1 culture media. NHDF culture media contains: 
Clonetics FB basal media, Img/ml hFGF, 5mg/ml insulin, 50mg/ml gentamycin, 

25 2%FBS, while AoSMC culture media contains Clonetics SM basal media, 0.5 p.g/ml 
hEGF, 5mg/ml insulin, lug/ml hFGF, 50mg/ml gentamycin, 50 u.g/ml Amphotericin 
B, 5%FBS. After incubation at 37°C for at least 4-5 hours, culture media is aspirated 
and replaced with growth arrest media. Growth arrest media for NHDF contains 
fibroblast basal media, 50mg/ml gentamycin. 2% FBS, while growth arrest media for 

30 AoSMC contains SM basal media, 50mg/ml gentamycin, 50ug/ml Amphotericin B, 
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0.4% FBS. Incubate at 37°C until day 2. 

On day 2, serial dilutions and templates of the polypeptide of interest are 
designed such that they always include media controls and known-protein controls. 
For both stimulation and inhibition experiments, proteins are diluted in growth arrest 
5 media. For inhibition experiments, TNFa is added to a final concentration of 2ng/ml 
(NHDF) or 5ng/ml (AoSMC). Add 1/3 vol media containing controls or polypeptides 
of the present invention and incubate at 37°C/5% C0 2 until day 5. 

Transfer 60ul from each well to another labeled 96-well plate, cover with a 
plate-sealer, and store at 4°C until Day 6 (for IL6 ELISA). To the remaining 100 ul in 
10 the cell culture plate, aseptically add Alamar Blue in an amount equal to 10% of the 
culture volume (lOul). Return plates to incubator for 3 to 4 hours. Then measure 
fluorescence with excitation at 530nm and emission at 590nm using the CytoFluor. 
This yields the growth stimulation/inhibition data. 

On day 5, the IL6 ELISA is performed by coating a 96 well plate with 50-100 
15 ul/well of Anti-Human IL6 Monoclonal antibody diluted in PBS, pH 7.4, incubate ON 
at room temperature. 

On day 6, empty the plates into the sink and blot on paper towels. Prepare 
Assay Buffer containing PBS with 4% BSA. Block the plates with 200 ul/well of 
Pierce Super Block blocking buffer in PBS for 1-2 hr and then wash plates with wash 
20 buffer (PBS, 0.05% Tween-20). Blot plates on paper towels. Then add 50 ul/well of 
diluted Anti-Human IL-6 Monoclonal, Biotin-labeled antibody at 0.50 mg/ml. Make 
dilutions of IL-6 stock in media (30, 10, 3, 1, 0.3, 0 ng/ml). Add duplicate samples to 
top row of plate. Cover the plates and incubate for 2 hours at RT on shaker. Plates are 
washed with wash buffer and blotted on paper towels. Dilute EU-labeled Streptavidin 
25 1:1000 in Assay buffer, and add 100 u.l/well. Cover the plate and incubate 1 h at RT. 
Plates are again washed with wash buffer and blotted on paper towels. Add 100 
ul/well of Enhancement Solution and shake for 5 minutes. Read the plate on the 
Wallac DELFIA Fluorometer. Readings from triplicate samples in each assay are 
tabulated and averaged. 
30 A positive result in this assay suggests AoSMC cell proliferation and that the 
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polypeptide of the present invention may be involved in dermal fibroblast 
proliferation and/or smooth muscle cell proliferation. A positive result also suggests 
many potential uses of polypeptides, polynucleotides, agonists and/or antagonists of 
the polynucleotide/polypeptide of the present invention which gives a positive result. 
5 For example, inflammation and immune responses, wound healing, and angiogenesis, 
as detailed throughout this specification. Particularly, polypeptides of the present 
invention and polynucleotides of the present invention may be used in wound healing 
and dermal regeneration, as well as the promotion of vasculargenesis, both of the 
blood vessels and lymphatics. The growth of vessels can be used in the treatment of, 

10 for example, cardiovascular diseases. Additionally, antagonists of polypeptides and 
polynucleotides of the invention may be useful in treating diseases, disorders, and/or 
conditions which involve angiogenesis by acting as an anti-vascular (e.g., anti- 
angiogenesis). These diseases, disorders, and/or conditions are known in the art 
and/or are described herein, such as, for example, malignancies, solid tumors, benign 

15 tumors, for example hemangiomas, acoustic neuromas, neurofibromas, trachomas, 
and pyogenic granulomas; artheroscleric plaques; ocular angiogenic diseases, for 
example, diabetic retinopathy, retinopathy of prematurity, macular degeneration, 
corneal graft rejection, neovascular glaucoma, retrolental fibroplasia, rubeosis, 
retinoblastoma, uvietis and Pterygia (abnormal blood vessel growth) of the eye; 

20 rheumatoid arthritis; psoriasis; delayed wound healing; endometriosis; 
vasculogenesis; granulations; hypertrophic scars (keloids); nonunion fractures; 
scleroderma; trachoma; vascular adhesions; myocardial angiogenesis; coronary 
collaterals; cerebral collaterals; arteriovenous malformations; ischemic limb 
angiogenesis; Osier-Webber Syndrome; plaque neovascularization; telangiectasia; 

25 hemophiliac joints; angiofibroma; fibromuscular dysplasia; wound granulation; 
Crohn's disease; and atherosclerosis. Moreover, antagonists of polypeptides and 
polynucleotides of the invention may be useful in treating anti-hyperproliferative 
diseases and/or anti-inflammatory known in the art and/or described herein. 

One skilled in the art could easily modify the exemplified studies to test the 

30 activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
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antagonists and fragments and variants thereof. 

Example 45: Cellular Adhesion Molecule (CAM) Expression on Endothelial Cells 

5 

The recruitment of lymphocytes to areas of inflammation and angiogenesis 
involves specific receptor- ligand interactions between cell surface adhesion molecules 
(CAMs) on lymphocytes and the vascular endothelium. The adhesion process, in both 
normal and pathological settings, follows a multi-step cascade that involves 

10 intercellular adhesion molecule- 1 (1CAM-1), vascular cell adhesion molecule- 1 
(VCAM-1), and endothelial leukocyte adhesion molecule- 1 (E-selectin) expression on 
endothelial cells (EC). The expression of these molecules and others on the vascular 
endothelium determines the efficiency with which leukocytes may adhere to the local 
vasculature and extravasate into the local tissue during the development of an 

15 inflammatory response. The local concentration of cytokines and growth factor 
participate in the modulation of the expression of these CAMs. 

Briefly, endothelial cells (e.g., Human Umbilical Vein Endothelial cells 
(HUVECs)) are grown in a standard 96 well plate to confluence, growth medium is 
removed from the cells and replaced with 100 ul of 199 Medium (10% fetal bovine 

20 serum (FBS)). Samples for testing and positive or negative controls are added to the 
plate in triplicate (in 10 ul volumes). Plates are then incubated at 37°C for either 5 h 
(selectin and integrin expression) or 24 h (integnn expression only). Plates are 
aspirated to remove medium and 100 ul of 0.1% paraformaldehyde-PBS(with Ca++ 
and Mg++) is added to each well. Plates are held at 4°C for 30 min. Fixative is 

25 removed from the wells and wells are washed IX with PBS(+Ca,Mg) 4- 0.5% BSA 
and drained. 10 ul of diluted primary antibody is added to the test and control wells. 
Anti-ICAM-l-Biotin, Anti-VCAM-l-Biotin and Anti-E-selectin-Biotin are used at a 
concentration of 10 ug/ml (1:10 dilution of 0.1 mg/ml stock antibody). Cells are 
incubated at 37°C for 30 min. in a humidified environment. Wells are washed three 

30 times with PBS(+Ca.Mg) + 0.5% BSA. 20 ul of diluted ExtrAvidin-Alkaline 
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Phosphotase (1:5,000 dilution, refered to herein as the working dilution) are added to 
each well and incubated at 37°C for 30 min. Wells are washed three times with 
PBS(+Ca,Mg)+0.5% BSA. Dissolve 1 tablet of p-Nitrophenol Phosphate pNPP per 5 
ml of glycine buffer (pH 10.4). 100 pi of pNPP substrate in glycine buffer is added to 
5 each test well. Standard wells in triplicate are prepared from the working dilution of 
the ExtrAvidin-Alkaline Phosphotase in glycine buffer: 1:5,000 (10°) > 10~ 05 > 10"' > 
10" 1 ' 5 . 5 ul of each dilution is added to triplicate wells and the resulting AP content in 
each well is 5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 pi of pNNP reagent is then 
added to each of the standard wells. The plate is incubated at 37°C for 4h. A volume 
10 of 50 pi of 3M NaOH is added to all wells. The plate is read on a plate reader at 405 
nm using the background subtraction option on blank wells filled with glycine buffer 
only. Additionally, the template is set up to indicate the concentration of AP- 
conjugate in each standard well [ 5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. Results are 
indicated as amount of bound AP-conjugate in each sample. 

15 

Example 46: Alamar Blue Endothelial Cells Proliferation Assay 

This assay may be used to quantitatively determine protein mediated inhibition 
of bFGF-induced proliferation of Bovine Lymphatic Endothelial Cells (LECs), 

20 Bovine Aortic Endothelial Cells (BAECs) or Human Microvascular Uterine 
Myometrial Cells (UTMECs). This assay incorporates a fluorometric growth 
indicator based on detection of metabolic activity. A standard Alamar Blue 
Proliferation Assay is prepared in EGM-2MV with 10 ng /ml of bFGF added as a 
source of endothelial cell stimulation. This assay may be used with a variety of 

25 endothelial cells with slight changes in growth medium and cell concentration. 
Dilutions of the protein batches to be tested are diluted as appropriate. Serum-free 
medium (GIBCO SFM) without bFGF is used as a non-stimulated control and 
Angiostatin or TSP-1 are included as a known inhibitory controls. 

Briefly, LEC BAECs or UTMECs are seeded in growth media at a density of 

30 5000 to 2000 cells/well in a 96 well plate and placed at 37-C overnight. After the 
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overnight incubation of the cells, the growth media is removed and replaced with 
GIBCO EC-SFM. The cells are treated with the appropriate dilutions of the protein of 
interest or control protein sample(s) (prepared in SFM ) in triplicate wells with 
additional bFGF to a concentration of 10 ng/ ml. Once the cells have been treated 
5 with the samples, the plate(s) is/are placed back in the 37° C incubator for three days. 
After three days 10 ml of stock alamar blue (Biosource Cat# DAL 1 100) is added to 
each well and the plate(s) is/are placed back in the 37°C incubator for four hours. The 
plate(s) are then read at 530nm excitation and 590nm emission using the CytoFluor 
fluorescence reader. Direct output is recorded in relative fluorescence units. 

10 Alamar blue is an oxidation-reduction indicator that both fluoresces and 

changes color in response to chemical reduction of growth medium resulting from cell 
growth. As cells grow in culture, innate metabolic activity results in a chemical 
reduction of the immediate surrounding environment. Reduction related to growth 
causes the indicator to change from oxidized (non-fluorescent blue) form to reduced 

15 (fluorescent red) form. i.e. stimulated proliferation will produce a stronger signal and 
inhibited proliferation will produce a weaker signal and the total signal is proportional 
to the total number of cells as well as their metabolic activity. The background level 
of activity is observed with the starvation medium alone. This is compared to the 
output observed from the positive control samples (bFGF in growth medium) and 

20 protein dilutions. 

Example 47: Detection of Inhibition of a Mixed Lymphocyte Reaction 

This assay can be used to detect and evaluate inhibition of a Mixed 
25 Lymphocyte Reaction (MLR) by gene products (e.g., isolated polypeptides). 
Inhibition of a MLR may be due to a direct effect on cell proliferation and viability, 
modulation of costimulatory molecules on interacting cells, modulation of 
adhesiveness between lymphocytes and accessory cells, or modulation of cytokine 
production by accessory cells. Multiple cells may be targeted by these polypeptides 
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since the peripheral blood mononuclear fraction used in this assay includes T, B and 
natural killer lymphocytes, as well as monocytes and dendritic cells. 

Polypeptides of interest found to inhibit the MLR may find application in 
diseases associated with lymphocyte and monocyte activation or proliferation. These 
5 include, but are not limited to, diseases such as asthma, arthritis, diabetes, 
inflammatory skin conditions, psoriasis, eczema, systemic lupus erythematosus, 
multiple sclerosis, glomerulonephritis, inflammatory bowel disease, Crohn's disease, 
ulcerative colitis, arteriosclerosis, cirrhosis, graft vs. host disease, host vs. graft 
disease, hepatitis, leukemia and lymphoma. 

10 Briefly, PBMCs from human donors are purified by density gradient 

centrifugation using Lymphocyte Separation Medium (LSM®, density 1.0770 g/ml, 
Organon Teknika Corporation, West Chester, PA). PBMCs from two donors are 
adjusted to 2 x 10 6 cells/ml in RPMI-1640 (Life Technologies, Grand Island, NY) 
supplemented with 10% FCS and 2 mM glutamine. PBMCs from a third donor is 

15 adjusted to 2 x 10 5 cells/ml. Fifty microliters of PBMCs from each donor is added to 
wells of a 96- well round bottom microtiter plate. Dilutions of test materials (50 is 
added in triplicate to microtiter wells. Test samples (of the protein of interest) are 
added for final dilution of 1:4; rhuIL-2 (R&D Systems, Minneapolis, MN, catalog 
number 202-IL) is added to a final concentration of 1 u.g/ml; anti-CD4 mAb (R&D 

20 Systems, clone 34930.1 1, catalog number MAB379) is added to a final concentration 
of 10 ng/ml. Cells are cultured for 7-8 days at 37°C in 5% C0 2 , and 1 uC of [ 3 H] 
thymidine is added to wells for the last 16 hrs of culture. Cells are harvested and 
thymidine incorporation determined using a Packard TopCount. Data is expressed as 
the mean and standard deviation of triplicate determinations. 

25 Samples of the protein of interest are screened in separate experiments and 

compared to the negative control treatment, anti-CD4 mAb, which inhibits 
proliferation of lymphocytes and the positive control treatment, IL-2 (either as 
recombinant material or supernatant), which enhances proliferation of lymphocytes. 

One skilled in the art could easily modify the exemplified studies to test the 

30 activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
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antagonists and fragments and variants thereof. 

It will be clear that the invention may be practiced otherwise than as 
particularly described in the foregoing description and examples. Numerous 
modifications and variations of the present invention are possible in light of the above 
5 teachings and, therefore, are within the scope of the appended claims. 

The entire disclosure of each document cited (including patents, patent 
applications, journal articles, abstracts, laboratory manuals, books, or other 
disclosures) in the Background of the Invention, Detailed Description, and Examples 
is hereby incorporated herein by reference. Further, the hard copy of the sequence 
10 listing submitted herewith and the corresponding computer readable form are both 
incorporated herein by reference in their entireties. Moreover, the hard copy of and 
the corresponding computer readable form of the Sequence Listing cf Serial No. 
60/124,270 are also incorporated herein by reference in their entireties. 



15 



WO 00/55174 



Applicant's or agent's file 
reference number 



545 



PCT/US00/05988 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(I'CT Rule 13/iu) 



A. The indications made belou.- relate to the microorganism referred to i 
on pane 1 00 ]| ne 


the description 
N/A 














B. IDENT1FICAHONOFDEPOSIT 


Furtherdepositsn 




on an additional sheet Q 


NameofdL'positaryinstitution American Type Culture Collection 



Address of depositary institution {including postal code and country; 
10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



C. ADDITIONAL INDICATIONS (leave blank t/ntu applicable) This information iscontimiedonanaddiuonai sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not far nil designated Slates i 
Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 
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ATCC Deposit No.: 209059 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 209059 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 1 6 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert 
may be any person entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a gram of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the Netherlands, 
whichever of the two dates occurs earlier. 
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Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 
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ATCC Deposit No.: 209060 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 209060 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert 
may be any person entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the Netherlands, 
whichever of the two dates occurs earlier. 
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10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 
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Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank ,j 
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ATCC Deposit No.: 209061 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 209061 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 1 6 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert 
may be any person entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the Netherlands, 
whichever of the two dates occurs earlier. 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 



WO 00/55174 



PCT/US00/05988 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRule \3bis) 



below relate to the microorganism referred to inllicdescripttoi 



B. IDENTCFICATIONOFDEPOSIT Further deposits arc identified on an additional sheet Q 



Nameof depositary institution American Type Culture Collection 



Address of depositary institution luwimui 

10801 University Boulevard 
Manassas. Virginia 20110-2209 
United States of America 



Accession Number 



C. ADDITIONAL INDICATIONS /leave blank il nut applicable! This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (il 'the indicamms are not for all designated Slates! 

Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 

indications listed below will be submitted to the International Bureau JUi [viht Una 



e o{ the indications e.g., "Accession 



f*] Thisshcel was received wilhlhe international application 


| | This sheet was received bv the international Dureauoii: 


Sonya O. Barnes 

POT/internat'l Appl Processing 01/ 
(7MianMflfi5 . 


Authorized officer 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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R. IDENTIFICATION OF DEPOSIT Furtherdepositsareidentifiedonunadditiunal sheet [ [ 

Name of depositary institution American Type Culture Collection 



Address of deposit iry iiiMittition (uiclrnhn^ postal , rul\: a.id a>imir.-i 

10801 University Boulevard 
Manassas. Virginia 20110-2209 
United States of America 



Dateordeposil 




| AccessionNumber 






20 May 1997 




209064 



C. ADDITIONAL. IPiOlCATlOftSlleavebltmkljnotupphcablet This information iscominuedonan additionalsheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS Wtwei/uHii/iioiapp/icaW^ 

e [niemaiional Bureau later (specify the general na 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 1 6 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule I3W.V) 



A. The indications marie below relate to the microorganism referred to in the description 

on page 122 -line NM^ 

B. I DENTIFICATIONOF DEPOSIT Furtlierdupositsarcidoniiliedonimaddilionnlsheet Q 
Name ofdeposiiarv institution American Type Culture Collection 



Address oi' depositary institution (including postal code una anunm 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



C. ADDITIONAL INDICATIONS (leave blank if not applicable/ This information is continued on an additionalshcet 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MAD E (if the indications are not for all designated Stales! 

Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of sucn a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



K. SEPARATE FURNISHING OF INDICATIONS (leu\ 



•A below will be submitted lo the International Bureau later ispecifi'tbegaientliiantreoftheinilictititxiseg, "Accession 



[Tj Thisshee, 
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AuthorSanyaifit Barnes 

POTTInternari Appl Processing Div 
(703)3 — 



Form PCT/RO/l 34 (July 1 992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 1 6 months from the priority 
date (preferably on the Form PCT/RO/1 34 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 



WO 00/55174 c££ PCT/US00/05988 

■hcauonNo UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRule llbis) 



I he iiuiiciilion-iinaiic bciow rciale in the microorganism rclcn ed lo 1:1 i:,cdc.*.Tiplio 
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B. IDENTIFICATION OF DEPOSIT Furtherdepositsiireidemifiedonanadditionalsheet | | 



American Type Culture Collection 



Address of dcposiiarv :ns;;tution th» huliiis postal code and co 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



20 May 1997 



C. ADDITIONAL INDICATIONS (leuve blank if not applicable) Tliis information iscontinuedon an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MAD E Hi' the indications are not for all designated Suites) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS I leiiveblankifnoi applicable) 



is listed below will be submitted to the 



:r 'spccip. :n.' general i/miwv vjute imSamom eg. 'Accession 







AuIll(in Sonya £>. Barnes 

Prr/internafi Appl Processing Din 
{7031 305-3flfi5 


Authorized officer 



Form PCT'RO/l34(July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been Finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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INDICATIONS RELA TING TO A DEPOSITED MICROORGANISM 

(I'CT Rule \ibis\ 

A. The indications made belowrelaictoihe microorganism referred to in [lie description 

on page 100 .line WA 

B. IDENTIFICATION OFDEPOSIT F.mhcrdcposits are identified on an addilionai sheet |~) 



Name ol'depositary institution American Type Culture Collection 



Address of depositary institution (including postal codu in 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



20 May 1997 



Accession Number 



NAL INDICATIONS (leave blank it not applicable* This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE lit 'the indications are mil for all designated Slates) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF IriDlC.Vl lO^S /leave blank ijiiul applicable) 
indications listed below will be submitted to the International Bureau later opca 



ForreceivingOffieei 

his sheet was received with the i 



Authori^r^aeo. Barnes 
P0T/lntornat'l Appl 
(703) 305-3665 



Div 



□ Tins 



ic International But 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by.the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 1 6 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1F(1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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INDICATIONS RELA TING TO A DEPOSITED MICROORGANISM 

(I'CTRule \ibis) 



A. The indications made belowrelatc to the microorganism referred to in the description 

on page ]£0 . !ine N/A . 

B. IDENT IFICATION O FDEPOS1T Furtheruepositsare idenlifiedonanadditional sheet 

Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal coile miii tnwnr i 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



20 May 1997 



Accession Number 



C. ADDITIONAL INDICATIONS (leave blank ij not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE ft/ 



renatfoi a 



■States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank tl not applicable) 
The indications I ill 'be subnmicd to the I 



rt i i ons eg ' iccession 



[7| This sheet was reeen cd with [lie international application 




Aulhori 3tt08TXBame8 
i P0T/lnternat'» Appl Processing Olv 
{703)306-3865 


Auihorizedofficer 



Form PCT/RO/I34 (July 1 992) 



WO 00/55174 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 13/./.> l 

. The indications made below re laic to the microorganism referred to in the description 
on page _ ™0 .line _ N/A 

B. IDEXTTFICATIONOFDEI'OSrr Furihcrdeposilsareidenlifiedonanaddilioiialshcet 



American Type Culture Collection 



Address of depositary institution (including postal code ami conmiy, 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United Slates of America 



Accession Number 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE {;f the indications are noi for all designated Stales) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF I N D I C AT IO N S (leave blank if not applicable) 
indications listed below will be submitted to the International Bureau 



r 'sjkxui uie senow »»<«« e of the nulkaium e,g„ "■kcasior, 



|y] This sheet was received with the international application 


| | This sheet was received by the International Bureau on: 


Aulhonzcdofticer 

Sonya 0. Barnes 

PCT/internat'l Appl Processing Olv 
I nrw\ Tnfj.TrWi 1 


Aulhoruedol'licer 



Form PCT/RO/l34(July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \lbis) 

The indications made below relate to the microorganism referred 10 in the description 
on page ™ iVme N/A 

B. IDENTIFICATION OFDEPOSIT Furtherdcposits are identified on an additional sheet Q 



tion American Type Culture Collection 



Address of depositary institution /including postal code and a, 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



12 January 1998 



Accession Number 



C. A DDITIONAL IN D [CATIONS (have blank if not applicable) This information is continued onan additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifihe indications are not for all designated Suites) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank ij not applicable) 

i i i i i i i iii ii 



|y/| This sheet was received \\ in the international application 


1 Thissheel was received by the International Bureau on: 


Authorized officer 

Sonya D. Barnes 

PCT/lntarnan Appi Processing Olv 
(703)306-366? 


Aulhorizedoflicer 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(l'CT Rule \ibis) 

A. The indications made below relate lo the microorganism referred loin the description 

onpage 100 .|j ne WA 

. IDENTIFICATION OFDEPOSIT Kiirthcrdeposilsoreidenlifiedonanadditionalsheet | | 

Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal 

10801 University Boulevard 
Manassas. Virginia 20110-2209 
United States of America 



12 January 1998 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (iflhemdicalbnsaremuforall<tes, S Ha:eaSia:es> 

Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leaveblankif not applicable) 



of lite indications e.g., "Accession 



|Vj This sheet wasreceived with the international application 


I j Thissheet was received by the International Bureau on: 


AuihoraiSfinnftOLBamaB 

POT/internat'i App! Processing QJv 
(703) 305-3665 


Authorizedorficer 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 1 6 months from the priority 
date (preferably on the Form PCT/RO/1 34 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1F(1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \ibis) 



. The indications made below relate to the microorganism ref erred 10 in die description 
on page !£0 , line . 

. IDENTIFICATIONOFDEPOSIT Furtherdepositsare identifiedonanadditional sheet | | 



Name of depositary institution American Type Culture Collection 



Address ol depositary institution (including postal code mid cc 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Accession Number 



C. ADDITIONAL INDICATIONS (leave blank i 



This information is continued a 



in additional sheet [^H 



D. DESIGNATED STATES FOR WHICH INDICATIONS AKE MADE (ij the indications are noljor all designated Slates) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank it nni applicable) 



The indications listed bi 



ill i lit > v , ml, , ii idicanons, lea urn 



|7| This sheet was received with the international application 


[ | This sheet was received by the International H mean on: 


Authonzefionv® D. Barnes 

PCT/internafi Appi Processing QiH 

(703)306-3865 _ 


Auihorizedofficcr 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F(l) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule llbis) 

. The indications made below relate lo ihe microorganism referred to in the description 

on page 100 .line N/A 

B. IDENTIFICATION OF DEPOSIT Furtherdeposits are identified on an additional sheet | [ 



Name oi'depositary institution American Type Culture Collection 



Address of depositary institution (including postal code ami country) 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Date of deposit Accession Number 

16 July 1998 203068 

C. ADDITIONAL INDICATIONSi/em't blank it not applicable) Thisinformationiscoiuinuedontmadditionarslieet [^] 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF IND I C AT IONS (leave blank if not applicable) 



Bureau later (spectfrthegcHemlimtttreofiheindicuiumcg., "Accession 



|~?f This sheet was received with the international application 




Author g8k$m. Barnes 

PCT/lntarnafl Appl Processing Wy 
(703) 305-3865 


Authorizedofticer 



Form PCT/RO/134(July 1992) 



WO 00/55174 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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llnumunonalapplicationNo. UNASS1GNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \ibis) 



A. The indications made below relate to [he microorganism referredio in ilicdescripiion 

on page 100 .line N/A 

B. IDENTIFICATIONOFDEPOSIT Furtherdcpositsareidentificdonanadditionalsheet | | 
Name ofdepositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



01 February 1999 



Accession Number 



C. ADDITIONAL INDICATIONS (leave blank if not applicable! 



al sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (h 



will he siinmittcii to the Intenuitiai 



|7] Thisshcct was received with thcintcmationai application 


| | This sheet was received bv the International Bureau on: 


Authongdn^jjt©. Barnes 

POT/lntamafl Appl Processing Din 
(703) 305-3865 


Authorized officer 



Form PCT/RO/ 134 (July 1992) 



WO 00/55174 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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INDICATIONS RELATING TO A DEPOSITED MICROORC;ANISM 

(PCT Rule \3bis) 

A. The indications made below relate lo the microorganism referred to in the description 

on page ]£0 .line <*!± . 

B. IDENTIFICATION OFDEPOSIT Furtherdepositsareidcntifiedonanadditionalsheet | [ 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and a 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Accession Number 



01 February 1999 



C. ADDITIONAL INDICATIONS (leave blank ifnoi applicable) This information is conlinuedon an additional sheet Q 



D. DESIGNATED STAT ES FOR WHICH INDIC ATIONS ARE MADE iifiheim 



iMiisr ailiiw.gnuieti Siaiesf 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OK WmCATlO'SSileave blank i/nul applicable) 



.o the International l "i .1 nei tKi.ih the yen ti hi 



This sheet was received with the international application 


| | This sheet was received by the International Bureau on: 


Auihor^offtc^g^ 

peT/intomat'i Appi Processing OJv 

(703) 306-3865 


Authorized officer 



Form PCT/RO/ 134 (July 1992) 



WO 00/55174 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/1 34 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(I'CT Rule 1 3 to) 



A. The indications made below relate to the microorganis in re ferred to in the descriptioi 
on page 122 .line ^ 



B. IDENTIFIC ATION OF DEPOSIT 



Furtherdepos its are identified on an additional sheet | | 



Name of depositary institution American Type Culture Collection 



Address of depositary institution itiiciwimg postal cutie und toumtvl 
10801 University Boulevard 
Manassas. Virginia 20110-2209 
United States of America 



Accession Number 



C. ADDITIONAL INDICATIONS /leave blank it not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FORWHICH INIMCAT1 ONS ARE MADE lit 



les) 



Eurooe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank ii not applicant 



II be submitted tn the International flur. 



E7f Thissheet was received witluhe international application 


I | Thissheet was received by the International Bureau on: 


Authorizedotficer _ 

SonyaD. Barnes 

POT/Intsrnafl Appl Processing Olv 
{703)3^065 


Authorized officer 



Form PCT/RO/13-HJuly 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been Finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule l3Wi) 

A. The indications made below relate to the microorganism referred to in the description 
jnpage 159 .line N/A . 

B. IDENTIFICATIONOFDEPOSIT Furtherdepositsareidemifiedonan additional sheet [ | 



Nameofdepositary institution American Type Culture Collection 



Address ul depositary institution (mluding postal code and coumivl 
10801 University Boulevard 
Manassas. Virginia 20110-2209 
United States of America 



AccessionNumber 



C. ADDITIONAL INDICATIONS (leave blank it not applicable) Thisinformationiscontinuedonanadditionalsheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if lite indications are no! jor all designated Stales) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank ifnot applicable) 



This sheet was received with the international application 


| | Thissheei was receivedby the international Uureauon: 


Aulto dwtyfftt r BamHe 

P0T/intemari Appl Processing DU 
(703) 305-3665 


Authorized officer 



Farm PCT/RO/134 (July 1992) 
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ATCC Deposit No.: PTA-252 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: PTA-252 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 13Wi) 

The indications made belowrelate to the microorganismreierredto in ihe description 

■"Page 100 .line N ' A ■ 

B. IDENTIFICATIONOFDEPOSIT Further deposits are identified on an additional sheet | | 



American Type Culture Collection 



Address of depositary institution /including postal code ami couMiy) 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



C. ADDITIONAL INDICATIONS (leave blank ij nor applicable) Thisinformationiscontinuedonanadditionalsheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE lifihei 



at pi alt designated State 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF \?<DlCATlONS(leaveblankifiwi applicable) 



The indications listed below will be submitted to the International bureau later pa I i t i i 



tf] This sheet was received with the international application 


| | This sheet wasreceivedby the International Bureauon: 


PffTTtntarnat'l Appl Processing DJv 
(703) 305-3665 


Authorized officer 



Form PCT/RO/l34(July 1 992) 
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ATCC Deposit No.: PTA-253 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: PTA-253 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/1 34 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1F(1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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INDICATIONS RE LATINO TO A DEPOSITED MICROORGANISM 

(PCT Rule llbis) 



. Theindicalionsmadebeiow'relatetolhemicroorganismre 
on page 122 , line 



B. IDENTIFICATION OFDEPOSIT Furtherdepositsareidemifiedonanadditionalsheet | | 



Nameofdcpositaryinsiituiion American Type Culture Collection 



Address of depositary institution (including postal code and cc 

01 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Accession Number 



22 December 1999 



C. ADDITIONAL INDICATIONS (leave blank ifnoi applicable/ This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications me not far all designated Stales) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



K. SEPARATE FURNISHING OF INDICATIONS (leave blimkif no/applicable) 



reoftliebidicationse.g., "Accession 



ForreceivingOfficeuseonly — — 
This sheet was received with the international apphc; 



. For International Bureauuseonly 
| j This sheet was received by the International Bureau c 



S r D. Barnes 
PCf/imemat'i Appl Processing Civ 
(703)3 ™ 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: PTA-1081 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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What Is Claimed Is: 

1. An isolated nucleic acid molecule comprising a polynucleotide having 
a nucleotide sequence at least 95% identical to a sequence selected from the group 
5 consisting of: 

(a) a polynucleotide fragment of SEQ ID NO.X or a polynucleotide fragment 
of the cDNA sequence included in the related cDNA clone, which is hybridizable to 
SEQ ID NO:X; 

(b) a polynucleotide encoding a polypeptide fragment of SEQ ID NO:Y or a 
10 polypeptide fragment encoded by the cDNA sequence included in the related cDNA 

clone, which is hybridizable to SEQ ID NO:X; 

(c) a polynucleotide encoding a polypeptide fragment of a polypeptide 
encoded by SEQ ID NO:X or a polypeptide fragment encoded by the cDNA sequence 
included in the related cDNA clone, which is hybridizable to SEQ ID NO:X; 

15 (d) a polynucleotide encoding a polypeptide domain of SEQ ID NO:Y or a 

polypeptide domain encoded by the cDNA sequence included in the related cDNA 
clone, which is hybridizable to SEQ ID NO:X; 

(e) a polynucleotide encoding a polypeptide epitope of SEQ ID NO:Y or a 
polypeptide epitope encoded by the cDNA sequence included in the related cDNA 

20 clone, which is hybridizable to SEQ ID NO:X; 

(f) a polynucleotide encoding a polypeptide of SEQ ID NO:Y or the cDNA 
sequence included in the related cDNA clone, which is hybridizable to SEQ ID 
NO:X, having biological activity; 

(g) a polynucleotide which is a variant of SEQ ID NO:X; 

25 (h) a polynucleotide which is an allelic variant of SEQ ID NO:X; 

(i) a polynucleotide which encodes a species homologue of the SEQ ID 

NO:Y; 

(j) a polynucleotide capable of hybridizing under stringent conditions to any 
one of the polynucleotides specified in (a)-(i), wherein said polynucleotide does not 
30 hybridize under stringent conditions to a nucleic acid molecule having a nucleotide 
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sequence of only A residues or of only T residues. 

2. The isolated nucleic acid molecule of claim 1, wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding a protein. 

5 

3. The isolated nucleic acid molecule of claim 1, wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding the sequence 
identified as SEQ ID NO:Y or the polypeptide encoded by the cDNA sequence 
included in the related cDNA clone, which is hybridizable to SEQ ID NO:X. 

10 

4. The isolated nucleic acid molecule of claim 1, wherein the 
polynucleotide fragment comprises the entire nucleotide sequence of SEQ ID NO:X 
or the cDNA sequence included in the related cDNA clone, which is hybridizable to 
SEQ IDNO:X. 

15 

5. The isolated nucleic acid molecule of claim 2, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 

20 6. The isolated nucleic acid molecule of claim 3, wherein the nucleotide 

sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 

7. A recombinant vector comprising the isolated nucleic acid molecule of 
25 claim 1. 

8. A method of making a recombinant host cell comprising the isolated 
nucleic acid molecule of claim 1. 



30 



9. 



A recombinant host cell produced by the method of claim 8. 
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10. The recombinant host cell of claim 9 comprising vector sequences. 

11. An isolated polypeptide comprising an amino acid sequence at least 
5 95% identical to a sequence selected from the group consisting of: 

(a) a polypeptide fragment of SEQ ID NO:Y or of the sequence encoded by 
the cDNA included in the related cDNA clone; 

(b) a polypeptide fragment of SEQ ID NO:Y or of the sequence encoded by 
the cDNA included in the related cDNA clone, having biological activity; 

10 (c) a polypeptide domain of SEQ ID NO:Y or of the sequence encoded by the 

cDNA included in the related cDNA clone; 

(d) a polypeptide epitope of SEQ ID NO: Y or of the sequence encoded by the 
cDNA included in the related cDNA clone; 

(e) a full length protein of SEQ ID NO:Y or of the sequence encoded by the 
15 cDNA included in the related cDNA clone; 

(f) a variant of SEQ ID NO:Y; 

(g) an allelic variant of SEQ ID NO:Y; or 

(h) a species homologue of the SEQ ID NO:Y. 

20 12. The isolated polypeptide of claim 11, wherein the full length protein 
comprises sequential amino acid deletions from either the C-terminus or the N- 
terminus. 

13. An isolated antibody that binds specifically to the isolated polypeptide 
25 of claim 1 1 . 

14. A recombinant host cell that expresses the isolated polypeptide of 
claim 1 1. 

30 15. A method of making an isolated polypeptide comprising: 
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(a) culturing the recombinant host cell of claim 14 under conditions such that 
said polypeptide is expressed; and 

(b) recovering said polypeptide. 

16. The polypeptide produced by claim 15. 

1 7. A method for preventing, treating, or ameliorating a medical condition, 
comprising administering to a mammalian subject a therapeutically effective amount 
of the polypeptide of claim 1 1 or the polynucleotide of claim 1. 

18. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or absence of a mutation in the polynucleotide of 
claim 1; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or absence of said mutation. 

19. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or amount of expression of the polypeptide of 
claim 1 1 in a biological sample; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or amount of expression of the polypeptide. 

20. A method for identifying a binding partner to the polypeptide of claim 
1 1 comprising: 

(a) contacting the polypeptide of claim 1 1 with a binding partner; and 

(b) determining whether the binding partner effects an activity of the 
polypeptide. 
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21. The gene corresponding to the cDNA sequence of SEQ ID NO:Y. 

22. A method of identifying an activity in a biological assay, wherein the 
method comprises: 

5 (a) expressing SEQ ID NO:X in a cell; 

(b) isolating the supernatant; 

(c) detecting an activity in a biological assay; and 

(d) identifying the protein in the supernatant having the activity. 



10 



23. 



The product produced by the method of claim 20. 
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SEQUENCE LISTING 

<110> Craig Rosen, 
Steve Ruben 

<120> Human Prostate Cancer Associated Gene Sequences and Polypeptides 

<130> PA101PCT 

<140> unassigned 
<141> 2000-03-08 

<150> 60/124,270 
<151> 1999-03-12 

<160> 1890 

<170> Patentln Ver. 2.0 

<210> 1 

<211> 717 

<212> DNA 

<213> Homo sapiens 

<400> 1 

ggcacgagtg tgcctgcctg cctggttatg ccggcgatgg gcaccagtgc actgatgtag 60 

atgaatgctc agaaaacaga tgtcaccctg cagctacctg ctacaatact cctggttcct 120 

tctcctgccg ttgtcaaccc ggrtattatg gggatggatt tcagtgcata cctgactcca 180 

cctcaagcct gacaccctgt gaacaacagc agcgccatgc ccaggcccag tatgcctacc 24 0 

ctggggcccg gttccacatc ccccaatgcg acgagcaggg caacttcctg cccctacagt 300 

gtcatggcag cactggtttc tgctggtgcg tggaccctga tggtcatgaa gttcctggta 360 

cccagactcc acctggctcc accccrcctc actgtggacc atcaccagag cccacccaga 420 

ggcccccgac catctgtgag cgctggaggg aaaacctgct ggagcactac ggtggcaccc 480 

cccgrgatga ccagtacgtg ccccagtgcg atgacctggg ccacttcatc cccctgcagt 540 

gccacggaaa gagcgacttc tgctggtgtg tggacaaaga tggcagagag gtgcagggca 600 

ccggctkccc agccaggcac cacccctgcg tgtataccca ccgtcgctcc amccatggtc 660 

cggcccacgc cccggccaga tgtgkaccct ccatctgtgg gcaacttcct ggtgcta 717 

<210> 2 

<211> 1625 

<212> DNA 

<213> Homo sapiens 

<400> 2 

caagaacaaa tctgaaggag gcctctgaca tcaagcttga accaaatacg ttgaatggct 60 

ataaaagcag tgtgacggaa ccttgccccg acagtggtga acagctgcag ccagctcctg 120 

tgctgcagga ggaagaactg gctcatgaga ctgcacaaaa aggggaggca aagtgtcata 180 

agagtgacac aggcatgtcc aaaaagaagt cacgacaagg aaaacttgtg aaacagtttg 240 

caaaaataga ggaatctact ccagtgcacg attctcctgg aaaagacgac gcggtaccag 300 

atttgatggg tccccattct gaccagggtg agcacagtgg cactgtgggc gtgcctgtga 360 

gctacacaga ctgtgctcct tcacccgtcg gttgttcagt tgtgacatca gatagcttca 420 
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gaacaaaaga 


aatccta 3 ^ 






aa cc agaa 


aataactctg 


\atcaaqtt 


cagcaaaaca 






ctca^atca 


catgacaacg 


a gga taa 


c^cagga^ca 


ggcagtagtt 


atgaggaaaa 


tagggggtc 


a acagagg 


atcctctac 


tctc tggag 


tcttc^a" 


aaagtacaga 


tgattcctcc 


c c gagg 


actttgaaga 


cgattttatt 


cctcttcctc 


aagactctat 


agatattgac 


atttcttcaa 








ccagtcaatt 


attcctcaac 


tgaaagttta 


tcagcatact 


attgtagaaa 


gtgtacagca 


caaattttta 


tcgtactttt 




gccctgttgt 


aaaataaagg 




gacgttgaaa 


acagtaatgt 


ggctacacag 


ctttaatata 


tgactaaaca 




tctagtatgc 


taatatcacc 


agcaatgatc 


tcccccttgg 


agttttgtca 


gtttcacact 


ctttgttaat 


atcgcaaacc 


attggttggg 



gtaaaaagaa gaggcgaatc acaaggtatg 480 
ggattcccaa attgactctt cgtaggcgtc 540 
agaatgatgg aatgaactct tccaaaataa 600 
ataacaatct ctatgtagca aagcttaata 650 
ctacaaaatt aaaaatccag ctaaaacgag 72 0 
ggcttcatga aaatggggtg tgctgcagtg 780 
aggtggatga ctatagtcag tatgaggaag 840 
gcgatgaaga ggaggatgac tatgatgatg 900 
cagctaagcg cttgaggtta atagttggaa 960 
ggagaagaga agatcagtct ttaaggctta 1020 
gggataacta ctttaaagaa ataaaaaatt 1080 
gtggcagcac ttctattgtc ccttcactta 1140 
tactgactca attcttaagt ctgatttgtg 1200 
tcttacgtgc aattctgagt tagaggtaaa 1260 
attgtacagt gatagcaact ttccacacag 1320 
tttttttaac tgtaagagca tcagctggct 1380 
acaaatcata gtagcagcat attaagggtt 1440 
tttggctttt tgatttattt gctagatgtt 1500 
gtttgctggc ccaggtgtac tgtttgtggc 1560 
agtcagattg gtttcttaaa aaaaaaaaaa 1620 
1625 



<210> 3 

<211> 2435 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (19) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (28) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (51) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (53) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (110) 

<223> n equals a,t,g, or c 
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<220> 

<221> misc feature 
<222> (2433) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2434) 

<223> n equals a,t,g, or c 
<400> 3 

ggggaaaatt tcccccggng gggtctgnaa 
wrasttscmk ttgsygsttg yctktcytst 
gtttggcgcg cggamcaggt ttctgttgct 
ttctttgcct tggggtctcc aattgctatg 
gatgagaatt acagccttcc tacctgtaaa 
ccagtggcat atagattaga acctatgatt 
attccacatc acaaaggcag aaaaagactt 
atgggatctg atttgaagca gggttttatt 
aatgagtttg cccgtgctca tacgtcttca 
gccaatcaga tcaaagaaga agaagaaaag 
agtccagatt tttccaagga tgaggactac 
ccgccgrawt tgactacgtt ctccaagaaa 
ttcgctcttc cagagtcact tatgctattg 
ttaaagaaat ttatcgaaca atgaacatta 
tcagttttac tgtactttct tgtctgcaca 
aaaatcctca gaggactttc ccacttcgct 
taacaattgc tcagccacaa ttctcggata 
acacagtgaa aaaaatcagt accacatttg 
aaatgatgcc atgaaaaatt ccacagatca 
tgatatcaat gaagaaatat ttgtagcatg 
ttgttagtgg gctattaaac ttggattttt 
tcaagtatga acttgttgag aaactatagt 
ttaaaatgtg aattgtactt ctgagctgcc 
ggaaataatc aagatcactc atatcccaac 
gattgctgag agcctgattg tggaaagaag 
ggaagcgctc tcctagcacg tccatttcca 
cattttgtca tccaaggtag ctgtgcactt 
aaaccaaagt agaggttttt ttcttcttct 
aagtgtttga aagtatgaaa tgtgttgctt 
actgctttgt aatatttcac tttgttttac 
aattcagatt atccaaatat tttcctaata 
acgtagtgga aacattttgc attgtttaca 
agtgatatat gatacacatt ttttgtgtat 
cattaatgca ttttttaagc agccaaactt 
tcccccctga acctcagtgt ttaatccccc 
tccagtatgt aacgttagca ttggcyccct 
agcctgtaat tgactcccag acaacataga 
cccaggacaa taaatgcctt tcccagactg 
tttcttgatt ccctttcagc cttcatttct 



ccccccaaca 


ggcgggtccc 






gtgtgtgtga 




tctttWaa 
acca a ? ata 


129 




tagattttga 


accagaga^a 


180 


tttctcacta 




9 


240 


ttcttca 
ggg c ca 


atatttatca 




300 




a acctaaa 
ggacc aaa 


agctgttctc 


360 


cattta^aat 


gaaagagag 


tctctctcgt 


420 


a ctctctca 
age c c ca 


aaag gc g 


gcagacatta 


480 


acccagttgc 


aagaagaa 


ggagaaggtg 


540 


caag ag g 


aagcagaaaa 


ggttgttgaa 


600 


ttaggaaagg 


ttggaaaggt 




660 




gagttttaat 


tt 


720 


ggcaatc ga 


agatactget 






g ccagaaca 


9 tacaacttc 


° * ° 


840 


gaaagtccca 






900 


cc g ga gg 


a gacagaag 


t 

tacsTaacta 


960 


tagggattca 


aaagacagga 




1020 






ataattataa 


1080 


gtttagttgt 


atagttgtca 


aagttatatg 


1140 


taaacggtta 


tttctgtttc 


ttaaaaagta 


1200 


ctttttatta 


atgcagtatg 


ttctttttat 


1260 


aatatgattt 


ttaagagatt 


tatgttctac 


1320 


ttaatgcaag 


gtcatttata 


tttgttaaga 


1380 


tgaatctgag 


gttttataaa 


tccctcaaac 


1440 


tgagatgeae 


cttattttca 


agaagtcctg 


1500 


ggaggagaag 


caagcagatg 


agaggttttc 


1560 


gccttgttgc 


tgaagttcca 


ataatgtgaa 


1620 


ttttgttttc 


tattaatttc 


acttatacca 


1680 


ctgagttata 


taaggctact 


tcatgacaag 


1740 


tacaaattca 


gatcactttg 


ttttactata 


1800 


ctatgtggga 


atgctgattt 


tccttttgtt 


1860 


tagttctcat 


ggaacatgga 


aatttttgaa 


1920 


gtattctaat 


tagtgtgaat 


aaagcagtaa 


1980 


atgtatttct 


cttgtctcyc 


cttaaaagtg 


2040 


ctttycattt 


tgagtacccg 


ccttatatgg 


2100 


aatggtagaa 


ttagaacagc 


aagattgtag 


2160 


tttcagccca 


cctcattcct 


acagctgagg 


2220 


ggtagtggca 


gatctgggat 


ggaatatggt 


2280 


ctctctcagg 


actactactt 


tttaattact 


2340 
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tttcacttaa tttcccaata ctgatgaaat aaagaaaaat gagggttatt tatatacatt 2400 
tcaataaaat ccaatttgat ttttcaactt aannt 2435 

<210> 4 

<211> 986 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (131) 

<223> n equals a,t,g, or c 



<400> 4 














ccgagttgac 


cccacggtct 


gagatgtcca 


agctgcccac 


agacagcagt 


gtcccgcaga 


60 


caggcgcggc 


gaatggtgac 


agagacgtcc 


cgcaggcgga 


gaatacaaga 


gcttgaagaa 


120 


cgccgcagga 


ntttcgtgga 


agcctgcaga 


gcaagggaag 


cagcgtttga 


tgccgaatat 


180 


cagcgaaatc 


ctcacagggt 


ggacctcgat 


attttaacct 


ttacgatagc 


tctgactgcc 


240 


tctgaagtta 


tcaaccctct 


gatagaagaa 


cttggttgcg 


ataagtttat 


caatagagaa 




tagttaggtg 


gtgacactac 


ttcaagagaa 


cctctgcatt 


ccagtcatac 


caatcctgca 




acttgatttt 


cagaagtcaa 


gagtatatcg 


cgataagaca 


gtgcacaggt 


ggaggggaaa 


420 


aaaaggggga 


gggggaagct 


tatcttgaaa 


aagcatcaca 


gaagtagaaa 


aaaatgtcga 


480 














540 


tatggaaaat 


gtctctcagc 


attgctttat 


tacaaagtaa 


aggatggttt 


tataaaattg 


600 


agactgatga 


aacatcaata 


ctagagccca 


tgaggatgaa 


agaaattatc 


aaatagtgct 


660 


gaacagaata 


agatgttaac 


gctgagttat 


taggactgga 


aggctatgaa 


aagaacttga 


720 


aattgtcgga 


atatgtgctc 


tcttcatgtc 




gaagtttcta 


gtttaagatt 


780 


gattttgtgt 


tttcttaggc 


atttcaagtg 


acaagcaaag 


taaatgtata 


tattatgtga 


840 


taaatcatgt 


tttcaagaac 


gtcaaatttc 


tggacttttt 


tctttcaatt 


tttaattttt 


900 


aaagtttttt 


tggtattaaa 


aaatctattc 


acaagccaaa 


aaatatataa 


aatatacagc 


960 


gaaaagccaa 


aaaaaaaaaa 


aaaaac 








986 


<210> 5 














<211> 370 














<212> DNA 














<213> Homo 


sapiens 












<400> 5 














tagtggatcc 


cccgggctgc 


aggaattccg 


agcccctggc 


gtccagcaag 


atgagcgcct 


60 


tgccagccca 


atccattcaa 


cctacatccc 


aattcccact 


tcagcaattt 


gtgccacagg 


120 


atctaatggc 


tctgccccaa 


cacgaatctc 


agtacaatgc 


ttgtoccctg 


ccaccacagg 


180 


ctcagcatca 


gtagatctct 


gttgtaccag 


agatatttct 


ctgttacctg 


gagagccacc 


240 


tattgctgtt 


cccacaggtg 


tttttggccc 


cttgccgact 


ggcagtgtcg 


gtttgctatt 


300 


tgatctctca 


agcctaaatt 


taaaaggtgt 


tcaagtacat 


actggtgtaa 


ttgattctga 


360 



tattcaggtg 370 

<210> 6 

<211> 511 

<212> DNA 

<213> Homo sapiens 
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<220> 

<221> misc feature 
<222> (511) 

<223> n equals a,t,g, or c 



<400> 6 

atgagtcatt gtgcttggct ccaaaatctt taaagcctat ctaaaatgtt ctctttgatt 60 

tcatgccaca aaatttgtta gctccacctt taaaatatat ttagattaag acctctcttc 120 

atcaccaccc tgctgtcacc ctaacaaagc aaccatcatc tctcaaaata aatcctaatg 180 

tccttagggc ttcctaggcc tactctttat gccccaggct acctatccag gtgaatctct 240 

tccagttctc ctccatgaat ttctgtctca cagaatgcat gtaccattgc actttgtaac 300 

gtcagtctct cccaccagac aatgatcaga ttcttagttg tctctttata cccattcaca 360 

gtgcactgac tgagcacaaa tttaaggctt caataaatgg taagtgaatg aataatgaat 420 

gaatgaatgc tacaatattg attataatgg ataaagagat atattgacct gcttgacaga 480 

aagccgaggg gggcaaagta aaatgggcct n 511 



<210> 7 

<211> 718 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (565) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (630) 

<223> n equals a,t r g, or c 
<220> 

<221> misc feature 
<222> (634) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (676) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (702) 

<223> n equals a,t,g, or c 



<400> 7 

gcgacggcct gacgtcggcg gagggaagcc 
gaggggacag gctgacstgg aggrccagag 
tgccagtggg tctccattgc ccagctcctg 
gtcatcatgc ctcttgagca gaggagtcag 



ggcccaggct cggtgaggag gcaaggttct 60 
gcccccggag gagcactgaa ggagaagatc 120 
cccacactcc cgcctgttgc cctgaccaga 180 
cactgcaagc ctgaagaagg ccttgaggcc 240 
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cgaggagagg 


ccctgggcct 


ggtgggtgcg 


cagctcctgc 


tactgaggag 


caggaggctg 


300 


cctcctcctc 


ttctamtcta 


rttgaagtca 


ccctggggga 


ggtgcctgct 


gccgagtcac 


360 


cagatcctcc 


ccagagtcct 


cagggagcct 


ccagcctccc 


camtaccatg 


aactaccctc 


420 


tctggagcca 


atcctatgag 


gactccagca 


accaagaaga 


ggaggggcca 


agcaccttcc 


480 


ctgacctgga 


gtctgagttc 


caagcagcac 


tcagtaggaa 


ggtggccaag 


ttggttcatt 


540 


ttctgctcct 




gccanggagc 


cggtcacaaa 


ggcagaaatg 


ctggggagtg 


600 


tcgtcggaaa 


attggcaagt 


acttcttttn 


ctgngatctt 


caagcaaaag 


ctttccgatt 


660 


tcctttgcaa 


cttggncttt 


tggcattcga 


agcttgaatg 


gnaagtggga 


cccccatt 


718 



<210> 8 
<211> 445 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 

<222> (353) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 

<222> (411) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 

<222> (435) 

<223> n equals a,t,g, or c 



<400> 8 

aattcggcac gagctgcact cccggctgga 

aaaaataaaa ataaaataaa ataaaaagaa 

tttgatacat aatttggccg agtttatcca 

tcataattct acaccctgct gtggcctggc 

agtcaaactg gataattgat tgtaattgct 

tctttgggat tgctcctaac ttttcacttc 

gctactggtc ccagccactg ggggaagaaa 

tccttttaat tgccnaattc gaagc 

<210> 9 

<211> 758 

<212> DNA 

<213> Homo sapiens 



caacagagca 


agactgtgtc 


tcaaaaaaat 


60 


aaaaggaaag 


aaaagaaagt 


gtaagacata 


120 


taaattctat 


gtcttccttt 


ttatctcctt 


180 


caacataatg 


atttaggtga 


tctagagttt 


240 


tagaaattta 


ccacaaaaat 


cgcctctgtt 


300 


ttttgagggc 


tgcacacgct 


gtnctcagca 


360 


gaaatgcatg 


gcaggacagc 


ncttaccaat 


420 








445 



<400> 9 

gtgggactac attctctgtg ccgggcttag 

tctggaggct gaagcctgca ccagtgctgc 

aaactgcaga tcggccagag tggtagaaaa 

cccagccgct ccatgcctgg ctagaggaga 

tggagcctgc agatggcatg gctctgcggc 

agactgcagc ttgactgtag tgaatttgga 



agaacacgaa gagggagcca tctgccacac 60 
tcgcctcact gtggtaggtg gtggtgatgg 120 
gttgctgcag ggtttttctg gctttgcctg 180 
aggaggagcc acatgtggta cactggaggc 240 
tcaccttgct gcagttggtg gtggtgacag 300 
aattatctgt ctggaagctc tgagtttatc 360 



WO 00/55174 



7 



PCT/US00/05988 



ttgggacctc 


aagaggagag 


gatcacccaa 


ctcacagcaa 


tcaaactcca 


aatggtgctg 


4 2 0 




cacacatgga 


caggccattc 


ttccgaggac 


ccttagattg 


atcccagggg 


480 


gagcccragc 


tgctattccc 


cattcaacgc 


cccttttcag 


caggaagtag 


ccagaaggag 


540 


tcgccgccca 


aaatccccta 


acagcagtta 


gtgtggcatc 


tccacaggaa 


gtaatgttgt 


600 


aggagttact 


aagaaattat 


tttaggcaga 


tagagaggaa 


aaggggtcct 


tgggaagttt 


660 


tcatttttta 




ggaaaagttt 


cttgtaaagc 


cccggctctt 


agagccaggc 


720 


tggcaacctt 


tgatatgcaa 


atgtaagcca 


ttagaaac 






758 



<210> 10 

<211> 3064 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1375) 

<223> n equals a,t,g, or c 
<400> 10 

gcccgtggca ccgagacctg tggccttatt caggtgaccc tgttggacac agtggagctg 60 
gccacataca ctgtgcgcac cttcgcactc cacaagagtg gctccagtga gaagcgtgag 120 
ctgcgtcagt ttcagttcat ggcctggcca gaccatggag ttcctgagta cccaactccc 180 
atcctggcct tcctacgacg ggtcaaggcc tgcaaccccc tagacgcagg gcccatggtg 240 
gtgcactgca gcgcgggcgt gggccgcacc ggctgcttca tcgtgattga tgccatgttg 300 
gagcggatga agcacgagaa gacggtggac atctatggcc acgtgacctg catgcgatca 3 60 
cagaggaact acatggtgca gacggaggac cagtacgtgt tcatccatga ggcgctgctg 420 
gaggctgcca cgtgcggcca cacagaggtg cctgcccgca acctgtatgc ccacatccag 480 
aagctgggcc aagtgcctcc aggggagagt gtgaccgcca tggagctcga gttcaagttg 540 
ctggccagct ccaaggccca cacgtcccgc ttcatcagcg ccaacctgcc ctgcaacaag 600 
ttcaagaacc ggctggtgaa catcatgccc tacgaattga cccgtgtgtg tctgcagccc 660 
atccgtggtg tggagggctc tgactacatc aatgccagct tcctggatgg ttatagacag 720 
cagaaggcct acatagctac acaggggcct ctggcagaga gcaccgagga cttctggcgc 780 
atgctatggg agcacaattc caccatcatc gtcatgctga ccaagcttcg ggagatgggc 840 
agggagaaat gccaccagta ctggccagca gagcgctctg ctcgctacca gtactttgtt 900 
gttgacccga tggctgagta caacatgccc cagtatatcc tgcgtgagtt caaggtcacg 960 
gatgcccggg atgggcagtc aaggacaatc cggcagttcc agttcacaga ctggccagag 1020 
cagggcgtgc ccaagacagg cgagggattc attgacttca tcgggcaggt gcataagacc 1080 
aaggagcagt ttggacagga tgggcctatc acggtgcact gcagtgctgg cgtgggccgc 1140 
accggggtgt tcatcactct gagcatcgtc ctggagcgca tgcgctayga gggcgtggtc 1200 
gacatgtttc agaccgtgaa gaccctgcgt acacagcgtc ctgccatggt gcagacagag 1260 
gaccagtatc agctgtgcta ccgtgcggcc ctggagtacc tcggcagctt tgaccactat 1320 
gcaacgtaac taccgctccc ctctcctccg ccacccccgc cgtggggctc cggangggac 1380 
ccagctcctc tgagccatac cgaccatcgt ccagccctcc tacgcagatg ctgtcactgg 1440 
cagagcacag cccacgggga tcacagcgtt tcaggaacgt tgccacacca atcagagagc 1500 
ctagaacatc cctgggcaag tggatggccc agcaggcagg cactgtggcc cttctgtcca 1560 
ccagacccac ctggagcccg cttcaagctc tctgttgcgc tcccgcattt ctcatgcttc 1620 
ttctcatggg gtggggttgg ggcaaagcct cctttttaat acattaagtg gggtagactg 1680 
agggatttta gcctcttccc tctgattttt cctttcgcga atccgtatct gcagaatggg 1740 
ccactgtagg ggttggggtt tattttgttt tgtttttttt tttcttgagt tcactttgga 1800 
tccttatttt gtatgacttc tgctgaagga cagaacattg ccttcctcgt gcagagctgg 1860 
ggctgccagc ctgagcggag gctcggccgt gggccgggag gcagtgctga tccggctgct 1920 
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cctccagccc ttcagacgag atcctgtttc agctaaatgc agggaaactc aatgtttttt 1980 

taagttttgt tttcccttta aagccttttt ttaggccaca ttgacagtgg tgggcgggga 2040 

gaagataggg aacactcatc cctggtcgrc tatcccagtg tgtgtttaac attcacagcc 2100 

cagaaccaca gatgtgtctg ggagagcctg gcaaggcatt cctcatcacc atcgtgtttg 2160 

caaaggttaa aacaaaaaca aaaaaccaca aaaataaaaa acaaaaaaaa caaaaaaccc 2220 

aagaaaaaaa aaaagagtca gcccttggct tctgcttcaa accctcaaga ggggaagcaa 2280 

ctccgtgtgc ctggggttcc cgagggagct gctggctgac ctgggcccac agagcctggc 2340 

tttggtcccc agcattgcag tatggtgtgg tgtttgtagg ctgtggggtc tggctgtgtg 2400 

gccaaggtga atagcacagg ttagggtgtg tgccacaccc catgcacctc agggccaagc 2460 

gggggcgtgg ctggcctttc aggtccaggc cagtgggcct ggtagcacat gtctgtcctc 2520 

agagcagggg ccagatgatt ttcctccctg gtttgcagct gttttcaaag cccccgataa 2580 

tcgctctttt ccactccaag atgccctcat aaaccaatgt ggcaagacta ctggacttct 2640 

atcaatggta ctctaatcag tccttattat cccagcttgc tgaggggcag ggagagcgcc 2700 

tcttcctctg ggcagcgcta tctagatagg taagtggggg cggggaaggg tgcatagctg 2760 

ttttagctga gggacgtggt gccgacgtcc ccaaacctag ctaggctaag tcaagatcaa 2820 

cattccaggg ttggtaatgt tggatgatga aacattcatt tttaccttgt ggatgctagt 2880 

gctgtagagt tcactgttgt acacagtctg ttttctattt gttaagaaaa actacagcat 2940 

cattgcataa ttcttgatgg taataaattt gaataatcag atttcttaca aaaaaaaaaa 3000 

aaaaaaaaaa aaaacycgrg ggggggcccg gtacccaatt cgccctatag tgagtcgtat 3060 

acaa 3064 

<210> 11 

<211> 1496 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (643) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1478) 

<223> n equals a,t,g, or c 



<400> 11 

agaacagcaa ggtgggcatt tcccggaatt 

aagaagtctg tctgatgaag ctcgggaagc 

tgtgttccct gctcccactt ttcttcccct 

aaagactcgt tgctgtgaaa gaatcttttt 

attccaggta gtcatgctga tctrcttatc 

tcctcatgga agactgtgtg tatgaattgg 

gacagcagta cttcccaggg tgggggccat 

tcagagatac gagggggcta gggttttccc 

tgttaaatga aatatagaat cagagaaaaa 

atagaaatta gggtagattt ttatttcaac 

tttgaaaagt ttttctaaca tagatttagg 

tttaaaagca attattttgc tattcagatt 

ttacttttca aagctttgtg aaacaaactt 

tctgcaggtc aaacgaaagt ttgggaaata 



gtgtgcagat gcatccagtc gtggcattgc 60 

attttgcaat attccctttg gctgtgttcc 120 

ggtttgtgat tattaggaga gaggttttgc 180 

ttaattttta tcctagagtc agtcactttt 240 

caaagccagc taaccaggtt catcctacca 300 

agtaacagaa ctgaaataca cttaaacagt 360 

atttctctgt gtcctactct gagcaacttc 420 

atctgggaaa tggggtgaaa gtctgcagat 480 

gaaaagtcag tgatataaat agatcatttc 540 

tactactgga gaatttaata aaaggcatta 600 

gttttttttt ttnagagtgg acacactaca 660 

ttttattatc tgaaaatgaa attatctgtt 720 

gaagttatag ggaggtaagc catctccaac 780 

cttttgacat cccacaatac agaatgtctt 840 



WO 00/55174 



9 



PCT/US00/05988 



aacatgagaa 


ttgaatttca 


tgatgtgtgg 


ttccatttaa 


tagcggacac 


caccccaatc 


900 


tcatgttttc 


ctgttaccct 


aaaacagtgg 


aaggaaactg 


ggtgtttggt 


agacttctaa 


960 


atcatggtct 


ctgacaattt 


gaatctcaga 


ttctcacctc 


catttactaa 


agaatcgtga 


1020 


cttaattcaa 


attgcacagt 


aatcagtaaa 


gtgaatacgt 


ttttaaaatg 


gaattttctc 


1080 


ccttcagcaa 


gcactcatta 


aggagtgagg 


ctgagtattt 


taagatagag 


tgagatctgt 


1140 


gagtgattga 


aaggtgatat 




ggatttcatt 


ccagtgtcag 


gtttgggttt 


1200 


taagttcctt 


tggtccaggg 


aagggtccaa 


gcagccacag 


ttgccctaaa 


tctccatcat 


1260 


taagtcttcc 


agcaaggtta 


agtgcagtat 


ggaaggagaa 


gggggaagag 


gacggtaacg 


1320 


gccccacact 


ccaggctgag 


aaagagtaat 


taggaggcct 


gasgaggggc 


cgaggaaagg 


1380 


ctgttggggt 


gtgctggggt 


tggtacccga 


gcgccttccc 


ctcacctcaa 


ccagagaaga 


1440 


gcatccggtt 


gctttttaaa 


gcttttagcc 


tgccctanca 


cggacaaagc 


atgtta 


1496 



<210> 12 

<211> 1427 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1395) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1402) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1407) 

<223> n equals a,t,g, or c 



<400> 12 

ctagttcttc ctctccacgc ggttgagaag 
atgccgggaa aactccgtag tgacgctggt 
gagacactgc gaaagcaaac cgaggagaaa 
actgaagaga tagcagaaga ggaagaaact 
aaagcagagc cttctgaagt tgacatgaat 
gaggagccat ctcaaaatga catttctcct 
cccattgaaa agaaagtggt ttcttctaaa 
tctgaggaag aaatagatgc tcctaagccc 
ggagaaacta gagagaaaag ccccaaactg 
tgtaacccca gtgaagctgc cagtgaagaa 
gtggaacaaa aagaaggcgc tttctctaat 
ctcaaaggcc gaggagtgac cttcctattt 
tacagcggga aggacttaat tgcacaggca 
gccatccctt tgattgagaa acttcatggg 
cctcaggtac tggttcttgc acctacaaga 
agtgacatca caaaaaagct gtcagtggct 
caatttgaac gcatgaggaa tgggattgat 
gaccacatac agaatggcaa actagatctc 



accggtcggc 


ctgggcaacc 


tgcgctgaag 


60 


ttggaatcag 


acaccgcaat 


gaaaaaaggg 


120 


gagaaaaaag 


agaagccaaa 


atctgataag 


180 


gttttcccca 


aagctaaaca agttaaaaag 


240 


tctcctaaat 


ccaaaaaggc 


aaaaaagaaa 


300 


aaaaccaaaa 


gtttgagaaa 


gaaaaaggag 


360 


accaaaaaag 


tgacaaaaaa 


tgaggagcct 


420 


aagaagatga 


agaaagaaaa 


ggaaatgaat 


480 


aagaatggat 


ttcctcatcc 


tgaaccggac 


540 


agtaacagtg 


agatagagca ggaaatacct 


600 


tttcccatat 


ctgaagaaac 


tattaaactt 


660 


cctatacaag 


caaagacatt 


ccatcatgtt 


720 


cggacaggaa 


ctgggaagac 


attctccttt 


780 


gaactgcaag 


acaggaagag 


aggccgtgcc 


840 


gagttggcaa 


atcaagtaag 


caaagacttc 


900 


tgtttttatg 


gtggaactcc 


ctatggaggt 


960 


atcctggttg 


gaacaccagg 


tcgtatcaaa 


1020 


accaaactta 


agcatgttgt 


cctggatgaa 


1080 
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gtggaccaga tgttggatat gggatttgct 
tacaagaaag attctgaaga caatccccaa 
tgggtattta atgttgccaa gaaatacatg 
ggtaaaaaga ctcagaaaac ggcaataact 
actcagaggg cagcagttat tggggatgtc 
actatcatct tttgngaaac cnagaangaa 

<210> 13 

<211> 3548 

<212> DNA 

<213> Homo sapiens 



gatcaagtgg aagagatttt aagtgtggca 1140 
acattgcttt tttctgcaac ttgccctcat 1200 
aaatctacat atgaacaggt ggacctgatt 1260 
gtggagcatc tggctattaa gtgccactgg 1320 
atccgagtat atagtggtca tcaaggacgc 1380 
gcccaggagc tgtccca 1427 



<220> 

<221> misc feature 
<222> (346) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 

<222> (389) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 

<222> (1103) 

<223> n equals a,t r g, or c 



<400> 13 

ggcacgaggc aaaatgggcc cgggaagaag 
ggctgcggat ggaagaggag gcagccagac 
aggcgctgga ggtccagcgg cagaaggagt 
ctctccggag gttgcagcag cagcagcagc 
cttcttcaac gtggggccag cagtccaata 
cgttggctga aatccaaaaa ctagaggaag 
ggcgccagca gagggagttg atgaaagcnc 
aactctcagg ttgggggaat gtcagcaaac 
tccagcagga agaggccagg caaatgcaaa 
aaccaaacag agctcgtaac aatacgcatt 
tttggggctc tataaatact ggtcctccta 
tttggagtaa tgctgacact aaaaactcca 
aggtgggacc taggaattca acaaataaaa 
aggtgtgtct aaccggcaga ataagaaagt 
tcagggagta aataaagccc aagatggatt 
ccttaatacg gcaaataact tggatgttcc 
atctccttat gaggtccatg attatatcag 
ggagtttgcc aagcagttcc ttgagcgccg 
sagcmaggca gctgccggca gcngagcagc 
aacagcagga ytctgtgtgg gggatgaacc 
tagagaaggc caaagctgca aagctagagc 
aacgggaaga ggaagagcga aagaggcagg 
ttcggcgaca gcaggaagaa gaaaggaaaw 



aagaagccca gcgtcgatta gaggagaacc 60 
tccggcatga ggaagaagaa cggaagagaa 120 
taatgcgcca gaggcagcag cagcaagagg 180 
aacaacagct ggcgcagatg aagcttcctt 2 4T) 
caacagcatg tcagtcccag gccacgctgt 300 
aacgagaacg gcagcntcga gaagagcaaa 3 60 
ttcagcagca gcagcarcag caacagcaga 4 20 
cttcaggtac cacgaaatct cttctggaga 4 80 
agcagcagca gcagcagcag caacaccagc 540 
ccaacctgca caccagcatt gggaattctg 6 00 
accagtgggc atctgaccta gtcagtagta 6 60 
acatgggatt ctgggatgat gcagtgaaag 720 
ataaaaacaa cgccatctca gtaaatctgt 7 80 
agaagaagaa gaaaagttgc tgaagctctt 840 
tacgcagtgg tgtgaacaga tgcttcatgc 900 
cacatttgtt tctttcctga aagaagtaga 960 
ggcctattta ggagatactt ctgaggccaa 1020 
tgccaaacag aaagccaacc agcagcgtca 1080 
agccrccaca gcagccgyca cagcagccac 1140 
acagtacact ccattcagta tttcagcagc 1200 
aagagagaag agaggcagaa atgagggcaa 1260 
aagawctccg aagacaacag gaggaaattc 1320 
ggcgagagga agaagaactt gcccgaagga 1380 
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aacaggaaga ggctctgcgt cgccagcggg 
aagaggaaga aagacagcag caagaagaag 
aagaggaaga aaggcggaag caggaagaat 
aatgggcccg ggaagaagaa gaascccagc 
gaagaggagg cakccagact ccggcawgaa 
tcccagttta ttaggatttt cagtcaatgc 
cgagacgttg gatgactact gagcacctgc 
cgactatgga gtctccacct ttggacacaa 
tgcaacaaat cacagaaccg atcatctcag 
ttctttaatc catttttgtt ggtgaacatc 
tgtcttgggg gtggcagttg ggattactcc 
tcactgtgct gtgatttcat ctactgtctc 
agcttgcttt ctcttgtcac ttttttwctt 
ccatcagggc aaatggtcta actggtgcaa 
tggccaataa caaaacaccc catggactgt 
ctcccggtct gaaagttgca ttgccactgc 
agtggggttg agatgaggtt ggtttggttt 
gagtgtcctt tctctgaaag gatttatgtt 
gctgatctcc cctggcatgc tccaacctga 
agagactatt cttaattttt ctttcttaca 
ttcagaggac taggaccatt ttgttttggg 
aggcagctag aatctttacc atatgtatga 
aaacttttgc ttctgataaa agcctggaat 
gtcttgctgt agcccggaaa aggttttgtg 
ttttctgaaa agagaacata cagaacctgt 
actatacagg aggatgcagt gggctggagg 
gcctggcttc tggtcatggc ctcctaaaac 
cctatttata aacaaatact tttcctgcct 
attgccactc acactgggtt ggagtcattg 
gtctgggcag cccctggaaa agcacctttg 
gagttgctct gagagcagtt tgggtttgga 
ttggatcacc attctcccta tcccttcttg 
tatacagaga ctgctacaaa attgtatata 
gaaaccatta aaaattgggg ctcctactct 
tgggtaagag ggatagttaa aatgtttaca 
gtgtggagga aaataaaaaa gaacttaaat 
aaaaaaaa 

<210> 14 

<211> 466 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (95) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (433) 



agcaagaaat tgcattaagg cgacagcgag 1440 
ctcttagaag actggaagag aggagaagag 1500 
tgttackcaa acaggaakag gaggctgcaa 1560 
gtcgattaga ggagaaccgg ctgccggatg 1620 
gaagaaaaag cagaagatgg tccgagcaga 1680 
atcatcggag cgactcaaca tgggtgaaat 174 0 
cagtggactg gccatccctc tcctgtctgc 1800 
cacttactca ccatttactc tttatcactc 1860 
gctttttctt ctggcccttt gtgtccaaga 192 0 
tcagactata gataagtgga ctggaccctg 1980 
ccaacaaggc tgattttagg cagcatgtgt 204 0 
ccagaaagtg tgttgggatc ggccattagc 2100 
ctattttgtt ttttcttctt ctttttcccc 2160 
tcatgaagag agttaatggt taacagacat 2220 
gactcgagta tccaacaggc agtcagagct 2280 
taactttggg attgcatcag agaggccctg 2340 
gatgttacac actcctcacc tgttctttct 2400 
tttcttcgtt agatagtgac ttctgagcaa 2460 
ttggacaaag gaagctctat ggcctgggag 2520 
aaaactgatt tttcccataa atatttttac 2580 
cccttctgct gaaaatttgt ctcgtttaag 2640 
atttgtataa tttcattttt ggatagggat 2700 
ttcatctggt cctcagagca ttgcgtgtgt 2760 
taaagattct gggatggcaa gttgtttgcc 2820 
ccatctttaa gaccttcatc catggaatct 2880 
ggatgggcga aaatgggagc aggaagcctg 2940 
cttaaacttc aagtagaaat gtactcaagc 3000 
ccaccaaacc cctacagaac atcacctgga 3060 
ggcagctgtg cctgtgcgag aggtgctgtg 3120 
ctgcctgtca ttgttgcctg aagaaggctg 3180 
gtattatatt tggcttctat ttttattatt 3240 
cctccctccc ttctaaacat gtgtaataac 3300 
gtttttggat caaatagcat gaggggagag 3360 
cctttgcttt gtaaattcaa aagttggggg 3420 
aaactttagg ctccctcgga acttttgcca 3480 
aaaatctgat tgtattctaa aaaaaaaaaa 3540 
3548 



WO 00/55174 12 PCT/US00/05988 



<223> n eqi 


jals a,t,g, 












<400> 14 














catcgtgtat 


gttccttctc 


acctccatca 


tatgcycttt 


gaactattta 




60 


gcgggcaaca 


gttgaacacc 




gcctnccctt 


acaccaatag 


aggttattgt 


120 


tgccttggga 


aaagaagacc 


ttaccattaa 


gatttcagac 


agaggaggtg 


gtgttcccct 


180 


gagaattatt 


gaccgcctct 


ttagttatac 


atactccact 


gcaccaacgc 


ctgtgatgga 


240 


taattcccgg 


aatgctcctt 


tggctggttt 


tggttacggc 


ttgccaattt 


ctcgtctgta 


300 


tgcaaagtac 


tttcaaggar 


atctgaatct 


ctactcttta 


wcaggatatg 


gaacagatgc 


360 


tatcatctac 


ttaaaggctt 


tggttackkc 


ttgccaattt 


ctcgtctgta 


tgcaaagtac 


420 


tttcaaggag 


atntgaatct 


ctactccata 


tcctgataaa 


gcttta 




466 



<210> 15 

<211> 864 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (835) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (847) 

<223> n equals a,t,g, or c 
<400> 15 

ccacgcgtcc gcggacgcgt gggctctggc gtcctggatg gaggtgcgtt cctttctgtg 60 
gctggcgctg gatccaccct gggtctccaa ccagggctgc agagagggta gagccgtttc 12 0 
ttaggccaga gtggagtggg acaggaggtg ccgagagagg actgaggtgg cttgggacat 180 
ggaagcgctg cagccttcga gcccggcatc cagcattgca gccgccgcgg cggcctaaga 24 0 
gctcgaaccc tttcacacgc gcgcaggagg aggagcggcg gcggcagaac aagacgaccc 300 
tcacttacgt ggccgctgtc gccgtgggca tgctgggggc gtcctacgct gccgtacccc 360 
tttatcggct ctattgccag actactggac ttggaggatc agcagttgca ggtcatgcct 420 
cagacaagat tgaaaacatg gtgcctgtta aagatcgaat cattaaaatt agctttaatg 480 
cagatgtgca tgcaagtctc cagtggaact ttagacctca gcaaacagaa atatatgtgg 54 0 
tgccaggaga gactgcactg gcgttttaca gagctaagaa tcctactgac aaaccagtaa 600 
ttggaatttc tacatacaat attgttccat ttgaagctgg acagtatttc aataaaatac 660 
agtgcttctg ttttgaagaa caaaggctta atccccaaga ggaagtagga tatgccagtg 72 0 
tttttctaca ttgatcctga atttgctgaa gatccaagga atgattaaag ttgrtcttat 780 
cactctttct ttacactttt ttttgarggc aagggagggg gcaccagttg cccgnttccc 840 
ggggttntaa tttgaaggtt cagg 864 

<210> 16 

<211> 2805 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
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<222> (11) 

<223> n equals a,t r g, or c 
<220> 

<221> misc feature 
<222> (31) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (37) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (48) 

<223> n equals a,t,g, or c 
<400> 16 

gagggttggt ngtgacactg ctcacacatt 
cctcagcaaa ggatgccttt gtcattctgg 
acacagtagg agattttatg ttattccttg 
tagctgggat tatgctgctc aactaccagc 
tcatcgtctg cctctttgct ttcctagtcg 
tagtggatgt attattcttg tgttttgcca 
gcagagaatt ctatatggat aaagtgctga 
tgaaagaagc tggtaaggga ggcgtcgctg 
gcaagttctg cttgaaccta gccgacggtt 
tatacacaca cacataaatc agccaaaatc 
tttatgctta tttttgtcaa acatgtactc 
ttccgtcatt taatgttttc aactgtaatt 
gattaacatt tttaataact tagaggagat 
ttgtacctaa ttatgtctaa agtttattca 
caagatctta ttttactgat gcataagtcc 
gataaataag gaattactcc aatcagtttt 
tttagaaaca tacaattggg cccaatatgg 
gccaacatta aaaggtaacc aactcctcag 
aaagaaagta ggtaaaaaaa gaaaagggta 
atattttgtc tttctttcct ttttgacttt 
atttgaaagg aagctggggc acccagcgag 
gcagattaag taatgctgag aggaataaag 
gaaaattccg gtgcttgggc ttcggcttca 
ccattttatt caaatgcttg ctatacaatc 
tggcaattca ttgagtatcc agagttctac 
tgatcctcca gtgtgactgt tgtttttgtt 
tattcctgaa gcttaccaga tatgaatggc 
gtgaatgctt taagaaaaaa aagtgtaatt 
gataactcct ttttgttaca atttttttaa 
tatttcagag caaatttttt aaacttattg 
aaaaaaaaaa aagcctcagc attttatcat 
cattgcctcc taccagaact agacagtgaa 



nattttngat aaacagcncc aacttctgca 60 
tggagaatgc tttgcgagtg gctaccatca 120 
gcaaggtgct gatagtctgc agcacaggtt 180 
aggactacac agtatgggtg ctgcctctga 240 
ctcattgctt cctgtctatt tatgaaatgg 300 
ttgatacaaa atacaatgat gggagccctg 360 
tggagtttgt ggaaaacagt aggaaagcaa 420 
attccagaga gctaaaccga tgcttcggga 480 
atggaaaccc attgacattc caaaacaata 540 
agagaaaagg aacagggatt taataccttt 600 
ctttcatacg ggtggctttt acaaggcaac 660 
gtcttaatgg aaatgttaaa attcatatct 720 
tttaacttta tttaaaaata ggtaaaatta 780 
ggggtaattt ccctgatgtc tgtataaaat 840 
tagtgggtca agactaggca tatgctttca 900 
ccccaatcaa agaagccatg tcattttact 960 
gaattttcat aatagttcat acatttgtca 1020 
gtatttgtag tttaccctaa cgsttcttta 1080 
gataatcttt cgtatgcaaa cttttccctt 1140 
agtagcatcc tccacacatt tgtgtgcctg 1200 
tttagccttt aagtttctgt gtattgattt 1260 
aagggacaga aacatggaac ataaagcatt 1320 
gagtaacgtc agtggcttag ggttaaacgg 1380 
tgaaaacaca ctggcaggtg ctcctctcct 1440 
gatgtttaac tgaagaattg gctaatgttt 1500 
tgggggtggg tttggggttt tttgcttttt 1560 
taatactcca ttgttctgct tgttgtaatg 1620 
tgctaagaat aattcatgat ctgtttatgc 1680 
aaaaagctat ttttgttaat gtaaagtaaa 1740 
cactaaatac aggctctgta caaaaaaaaa 1800 
tccatggaag gagaatcttt tgaaagaaag 1860 
ttagatcggt attatggaaa tgcatacaag 1920 
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taatgtcact 


agggcttaat 




ttgctaatgt 




aaagggttgg 


1980 




tgctgcaaaa 


ggtaaattgt 


attttttttt 


aagtattggt 




2040 


ctagctaggc 




taaatgcctt 


ggtttctttt 


aaaagttcat 


gtaatatttc 


2100 


tgatttttca 


gaatatttgc 


aataagagtc 


tggattttaa 




catacacaca 


2160 


attaagagct 


catgtcttag 


caagatctgg 


gaaaccaaca 


ttgcgagagt 


agctattttg 


2220 


aaagaataat 


tctccagaag 




atatctagta 


tcaccaaaca 


gtatcgctgt 


2280 


tctcttttat 


tcatttgaaa 


tgaatataat 


tatataacta 


acaattgtcc 


aaatagatga 


2340 


gagagcaaat 


catgtgagaa 


aattcagaat 


accatctgtt 


tcatagccgc 


acagattttg 


2400 


gactttcaca 
















acattcca 93 


a^cta^caat 


tttaagaggt 


gtccctccaa 


agtgacctga 


2520 


tggaagtcct 


gaacttggaa 


attaggttct 


actcacttgg 


acatccctgc 


atcatggact 


2580 


gttgctgctc 


cctgttccat 


atgctcgcaa 


tctcagctat 


ttggaagcta 


ccaggaatgc 


2640 


tttctaatta 


tcatttgcaa 


ctagaactgt 


aatcagaaag 


aaattttgta 


tttttgtata 


2700 








tcctgtttta 


C "" 3aatt 


ttgttttact 


2760 


aamaaaaaaa 


aaaaaaaaaa 


aaaaaaaaaa 


a yyy ^yyy yy 






2805 


<210> 17 














<211> 710 














<212> DNA 














<213> Homo 














<220> 














<221> misc 


feature 












<222> (21) 














<223> n equals a,t,g, 


or c 










<220> 














<221> misc 


feature 












<222> (608) 












<223> n equals a f t,g. 


or c 










<400> 17 














ggcggctaca 


cgtcgcctgt 


nagtctgtga 


agcctacccc 


gggcgtgggc 


cgcagcgtcg 


60 


agtaacgtca 


ttcgaacccc 


gtcgcgcccc 


tttgtgcgtc 


acgggtggcg 


ggcgcgggaa 


120 


ggggatttgg 


attgttgcgc 


ctctgctctg 


aagaaagtgc 


tgtctggctc 


caactccagt 


180 


tctttcccct 


gagcagcgcc 


tggaacctaa 


cccttcccac 


tctgtcacct 


tctcgatccc 


240 


gccggcgctt 


tagagccgca 


gtccagtctt 


ggatccttca 


gagcctcagc 


cactagctgc 


300 


gatgcatgtg 


atcaagcgag 


atggccgcca 


agaacgagtc 


atgtttgaca 


aaattacatc 


360 


tcgaatccag 


aagctttgtt 


atggactcaa 


tatggatttt 


gttgatcctg 


ctcagatcac 


420 


catgaaagta 


atccaaggct 


tgtacagtgg 


ggtcaccaca 


gtggaactag 


atactttggc 


480 


tgctgaaaca 


gctgcaacct 


tgactactaa 


gcaccctgac 


tatgctatcc 


tggcagccag 


540 


gatcgctgtc 


tctaacttgc 


acaaagaaac 


aaagaaagtg 


ttcagtgatg 


tgatggaaga 


600 


cctctatnaa 


ctacataaat 


ccacataatg 


gcaaacactc 


tcccatggtg 


gccaagtcaa 


660 


cattggatat 


tgttctgggc 


cawtaaagwt 


cgsctggaat 


tctgctgatt 




710 



<210> 18 

<211> 992 

<212> DNA 

<213> Homo sapiens 



<400> 18 
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attttttact ttccccaccc agcaggatat 
ataatgtttg tagcattaat gaaatatttt 
atgttgacga ggcctttggt aactcagaga 
cgctttcttt atcaggctct gagttcacac 
gagaaaggaa actggttgcc gcggcaggtt 
gcccacctgg tagtgaacag ggcccagtgg 
ttgtttcctg gagaatgttc aggaatgtct 
tctcacagca cgtccagaag gctaacccag 
ggagttggtg gtcttaattt ggagargcag 
cctgcaccca gctgtcccgt gcagccgtgg 
ccagttcagg gtccgtgcca ggccctcctc 
gcggctgggc accagcacca gggagtttct 
tgtcagtttt atgaacatat gctcaaatga 
agcatgtcac aaggctgtta attaacagag 
aaatagaata cctcaactct acgttgtttt 
gtttgtttgt tttacctaat tacctgaaag 
ggcaaaaaaa aaaaaawawa aaaaaaaaaa 



gctggttcaa ggcctaaagt aaaatgatca 60 

caagaaatgt gtccaggggt agcactggct 120 

gctcttggcc ctgatgggga cttgccctta 180 

ggagcctctg gcacttccct gctgtcttgg 240 

gtggaatctg ttgctggaac caggctggaa 300 

ggcaggctgg gcatgttgtg gtctatgggt 360 

tcccagctgc tttggtgctg agctctatta 420 

gtggggagga tgctgacacc agctccaggt 480 

gggcaacctg tgaccctttg aggcaagagc 540 

gcaggggctg cacacggagg ggcaggcggg 600 

agtgccctgt gaaggcctcc tgtcctccgt 660 

atggcaacct tagtgattat taaggaacac 720 

aattctactt taggaggaaa ggattggaac 780 

agaccttatt ggatggagat cacatctgtt 840 

cttggagata aataatagtt tcaagttttt 900 

caaataccaa aggctgatgt ctgtatatgg 960 
aa 992 



<210> 19 

<211> 1795 

<212> DNA 

<213> Homo sapiens 



<400> 19 

acccacgcgt ccgcttagcg tcctcaggaa 
ctgaacatcc cttttatttt acccctggag 
actccaactc acatccaaag taggacaacg 
gactcgagtg cccggagttc attgtaaaac 
ccgtmgcaga gagcatcggc cggcgaccgt 
gctactgcgt ccacgtggcg gtggcgtggg 
cggaagtcgt gagtcgagtc ttcccgggct 
aggtcggcgc ccaggtgctg ggtcgactcg 
ggaacagaac acacatctgg ctttttgtta 
gggatgagca tctttctgaa gaaaatgtcc 
ataaagccca attagcaagt aaactgtgtc 
cttgggaacc aggttccttt agagttggtc 
tatggaccaa ggatggtcaa aagcatgtgg 
tcttaaaata tacgtcaaag gaaaactgta 
gaaaaactgt atcacgtttt cgtaaagcta 
gattgccgcc gaaacagaca gttaaaatct 
caggcactcc tctttatgct gctcactttc 
aaactattgg taaaggtttt caaggtgtca 
ctacgcatgg tcaaacgaaa acccacagga 
gcagagtctg gcctggaact aaaatgcctg 
aaagcacaac ataatctatg taaatggctc 
ggtcaaagat tctaaactgc ctgcatataa 
atattttcct gatggagatg aagaggaact 
tcagcccggt gcgccttcta ttacatttgc 
atattctgtg agcttcgatg agccagagtg 
tttcttagtc acaacaaaat cacacatgtc 
atacccccat taaattttgt tagaaaaatt 



gtctgtcctt attcttctaa agtttaaact 60 
aggcgagtca gtcccttccc acccctacct 120 
gtggaagcag aactatagtt tccggggagc 180 
gcaccggaag tgggtccggc ggctttcttt 2 40 
tccggcggcc attgcgaaaa cttccccacg 300 
gactccctga aagcagagcg gcagggcgcc 360 
aatccatgcc gggttggagg ctgctgacgc 4 20 
gggacggcct gggtgctgcc ctgggcccgg 4 80 
gaggtcttca tggaaagagt ggtacatggt 540 
cattcattaa gcagttggtc tctgatgaag 600 
ctctgaaaga tgaaccatgg cctatacatc 660 
ttattgcctt gaagctgggc atgatgcctt 720 
tcacattact tcaggtacaa gactgtcatg 780 
atggaaaaat ggcaaccctg tctgtaggag 840 
catccatatt ggaattttac cgggaacttg 900 
ttaatataac agataatgct gcaattaaac 9 60 
gtccaggaca gtatgtggat gtcacagcca 1020 
tgaaaagatg gggatttaaa ggccagcctg 1080 
gacctggagc tgttgcaact ggtgatattg 1140 
gaaaaatggg aaagtgtgga gaataaacac 1200 
tgtacctgga cataaaaatt gcttagtaaa 1260 
ggatctcggt aaaaatctac cattccctac 1320 
gccagaagat ttgtatgatg aaaacgtgtg 1380 
ctaacatctt tggacgtggc agaaccttac 1440 
atatcataac caccagaaat catactctcc 1500 
atctttgtca agggcataaa tatatcattc 1560 
accacattaa atatatgagt taagtagatt 1620 
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ggatttgctg aaattggtgt tgggcatatt agcaaaatat tcttaatttg tggactcgat 1680 
tcttttttac tacatatttc ccaagttatc ttaagatgtc tgtaaattta acttttatta 1740 
aagttttgtc aatctttgtg aaaaaaaaaa aaaaaaaaaa aaaaaaaaac tcgta 1795 



<210> 20 

<211> 709 

<212> DNA 

<213> Homo sapiens 



<220> 



<221> misc 






<222> (708 


) 




<223> n equals a,t,g, 




<400> 20 






acccacgcgt 


ccgagcaaga 




cgctaagtag 


tgtgtccggc 


gccgtgttcc 


ggccgagccc 


gggctggtgc 


gatggccgcg 


atcagcgagg 


cggccgtgcg 


gggcaacgcc 


tcagcgctgt 


cgggggccac 


ggccggcatc 


ttctacctgc 


tcgcctccgt 


cctgctctcc 


tggaacaaat 


atttcaaatc 


acggagacct 




tcctgttctg 


gacgttcctc 


ggcccggggg 


acttttttaa 


aaaaccagat 


tgtagacttc 


cttagttctt 


aagtggttga 


aatttatatc 


tgaagacgga 


gagcctgtaa 


maaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaaa 


<210> 21 






<211> 649 






<212> DNA 






<213> Homo 


sapiens 




<220> 






<221> misc 


feature 





<222> (534) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (596) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (600) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (624) 



ggcatttctt 


ccactgcccg 


tctgagggaa 


60 


agctccgcgt 


tgttccgcga 


gaaagcgaga 


120 


gtggtggcca 


agcgggaagg 


gccgccgttc 


180 


gccgtcctgg 


attattgccg 


gacctcggtg 


240 


ctcggcctca 


ccggcctcta 


cggcttcatc 


300 


ctgctcctca 


ttctcaaggc 


gggaaggagg 


360 


ctctttacag 


gaggcctcat 


cgggggcctc 


420 


tacggcatgg 


tgcacgtcta 


ctgaaatggg 


480 


cgggaggact 


gtggccagca 


attaacacca 


540 


attcgctgct 


tgttctgtaa 


cgttataaat 


600 


tattcttcag 


attaaatgaa 


gcgtgagaca 


660 


aaccccgggg 


ggggcccng 




709 
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<223> n eqi 


aals a,t,g, 












<400> 21 














gaattcggca 


cagggaaata 


atagggaaaa 


tacctatttw 


atatgatggg 


ggaaaaaaag 


60 


taatctttaa 


actggctggc 


ccagagttta 


cattctaatt 


tgcattgtgt 


cagaaacatg 


120 


aaatgcttcc 


aagcatgaca 


acttttaaag 


aaaaatatga 


tactctcaga 


ttttaagggg 


180 


gaaaactgtt 


ctctttaaaa 


tatttgtctt 


taaacagcaa 


ctacagaagt 


ggaagtgctt 


240 


gatatgtwag 


twcttccmct 


tgtgtatatt 


ttaatgaata 


ttgatgttaa 


caagaagggg 


300 


aaaaaacaaa 


acacaaggtt 


ttttccaatt 


ttaatgctgg 


ctccatccaa 


aagtttgccc 


360 


acaagaatga 


ataccttccc 


aaagttgaat 


aaatttttat 


ttataaaact 


aaggttaaaa 


420 


tttgttggtt 


tgggttcctt 


tttaaaacca 


cgggcttgcc 


cccttcccac 


acccccatcc 


480 


tttgctccta 


aatgaatcaa 


aaacattgcc 


ttgaaataaa 


ctgaagctta 


gaantatacc 


540 


tccctattat 


gtccatttta 


aatttaagga 


aaaaggggcg 


aaaatttaaa 


actaanggcn 


600 


caaaattttg 


gtttaaaact 


ccanaatata 


catgttaaat 


cctctgcta 




649 



<210> 22 
<211> 1607 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (820) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (821) 

<223> n equals a,t,g, or c 
<400> 22 

acccacgcgt ccgcagccat gccattggca ggaacagcac ggagggccgg gcccacacca 
tgtgcatcga gggctcgcag ggttgtgaga acccaaagcc aagcctcaca gatctcgtgg 
ttctggaaca cgggctgtac gcaggcgatc ctgtctccaa agtgctgctg aagccgctca 
cgggccggac acaccagctg cgcgtgcact gcagtccctg ggccaccccg tggtgggcga 
cctgacctac ggagaagtct cgggccggga ggaccggccg ttcagaatga tgctgcacgc 
tttctacctg cgcatcccca cggacaccga gtgtgtggag gtctgcacgc ctgacccctt 
cctgccctcc ctggatgcct gctggagccc ccacacactg ctgcagtcgc tggaccagct 
cgtgcaggcc ttacgggcca cccccgaccc tgaccccgag gataggggcc ccaggccagg 
cagcccctcc gcactcctgc ctgggcccgg ccggcctcct ccacccccaa ccaagccccc 
tgagactgag gcacagcggg gcccctgcct gcagtggctg tcggagtgga cgctggaacc 
ggacagctga gagccgtggg gctggggcag ggggtgtcag ctgcacagcg ggactctagg 
gagatgggcg agcgagcgtc tgctcactgg ctctggggcc tcgaggtgcc aggcagcatc 
aggcccactg ggttgccccg gccaggcctg cgaggaaggg ctgaggtggg gccggcaggg 
ggcgccaggc agccgtgatc acaggtgacg accgcaccgn ngccgtggga ctgatgcggg 
atcccgaggg ccttcctgcc cacatgcccc gggagaaacc gaggcccctc cctcctcctg 
gaacagcttc cggctctcaa gcgtcacccc aggggcgtca gttttacgga ctcaaggtca 
cctcaggaag aggcagggcc aggttttggg ataggctttg ctccaggatg ggctgctcct 
gggcctggtg agctactgcc cccaacctac cctctagagg ggctgggaag ggccgttctg 
ggctcacctg gcctgggaga cccatctggt ccctgcgtcc tctgcccctc actgctctgt 
gcagatcctg tcgccctcag ctgcctcctc ccgagaccta atggtccotg ctgggctcga 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 
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gtctgcaggc 


ccggctgcgt 


gtgccttggc 


ctcactgtac 


cagtggttcc 


ctctctgccc 


1260 


ggattc 


:tgag 


ctcagtgtgg 


tgtttggtgc 


acaggggttg 


gtcaggggcc 


atggccaagg 


1320 


ccctgccacg 


cacgcccatc 


cctcagatcc 


actgtgagca 


ccaacctgct 


gcagtctctt 


1380 


gggccc 




tggcagctct 


gccacgtcac 


cgcctgcctg 


gctcccacac 


agccatgcat 


1440 


tgtcactctg 


cctccgggac 


cccagcttgg 


gagctgtggg 


tctgccaggt 


cccacctcct 


1500 


ctgtcc 




gccacaacc 




gctacagcag 


ggctccaggg 


actccaaata 


1560 


aatgttcagt 




aaaaaaaaaa 




aaaaaaa 




1607 


<210> 


23 














<211> 


578 














<212> 


DNA 
















Homo 


sapiens 












<220> 
















<221> 


misc 


feature 












<222> 


(17) 














<223> 


n equals a,t,g, 


or c 










<220> 
















<221> 
















<222> 


(27) 














<223> 


n equals a,t,g, 


or c 










<220> 
















<221> 


misc 


feature 












<222> 


(528) 












<223> 


n equals a,t,g, 


or c 










<400> 


23 














ggatacggct 


gcgagangac 


gacaganggg 


gggggcgcgg 


cgccggggat 


tgggagggct 


60 


tcttgcaggc 


tgctgggctg 


gggctaaggg 


ctgctcagtt 


tccttcagcg 


gggcactggg 


120 


aagcgccatg 


gcactgcagg 


gcatctcggt 


crtggagctg 


tccggcctgg 


ccccgggccc 


180 


gttctgtgct 


atggtcctgg 


ctgacttcgg 


ggcgcgtgtg 


gtacgcgtgg 


accggcccgg 


240 


ctcccgctac 


gacgtgagcc 


gcttgggccg 


gggcaagcgc 


tcgctagtgc 


tggacctgaa 


300 


gcagccgcgg 


ggagccgcgt 


gctgcgctac 


tgtgcaagcg 


gtcggatgtg ctgctggagc 


360 


ccttccgccg 


cggtgtcatg 


gagaaactcc 


agctgggccc 


agagattctg 


cagcgggaaa 


420 


atccaaggct 


tatttatrcc 


argytgagtg 


gatttggcca 


rtcaggaaag cttctgccgg 


480 


ttagctggcc 


acgatatcaa 


ctatttggct 


tttgttcagg 


tggaaggnac 


cagcatattt 


540 


aaagttcttt 


tctgtgggaa 


aattcagaaa 


ttcgagtt 






578 



<210> 24 

<211> 2756 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (20) 

<223> n equals a,t,g, or c 



<220> 
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<221> misc feature 
<222> (109) 

<223> n equals a,t,g, or c 
<220> 

<221> raise feature 
<222> (249) 

<223> n equals a,t,g, or c 
<400> 24 

atteggcaca gctcggccgn agggttgagc 
ccaccccacg gecattcaga ctgcactcaa 
gttgtttgca tcatttggat ttttttcctg 
aagggctaaa cagaattctg aagaatttaa 
ctcccaagna ccttgttttt tgttgttgtt 
tagaaagagg gtcagctaga aacctaggtt 
gtctggagag aaaggtcatt caaaaggaaa 
tcgttcccgt gccaggtgtg tgttggtcac 
eggattgetg ctgctacctg gagacagggt 
gcttcttttc accataagcc tgctgtgtac 
agtcagecta agtttgcaca ttgcataaag 
gttctccgtg cttccctcaa gacctccttc 
agtgcgtttc tcaccctgcc aataggtctg 
tccctcctgg cagtgcttgg aagcttgatg 
ageagtgeca ggecttgate tgtattctgc 
atggtctcca gecctgaaga atcacgtgtg 
gagaggaagg ggcatgtcat ttttatttga 
cctttgttgt gctttcccgc gtaagatagc 
etttgeaatg atgtaaatgt aagaaatcac 
tttatatgaa gactttttaa catatcaaga 
tgtgataact gcttcagatg gaatgttcac 
gtgaatgtca taattatata tatttttgtg 
gcaaaatata gtgtcattga tgcaaataat 
gatataaatt gtattgeata tgcattaaaa 
tgaagtgtta ggtaaaattt ttttcactta 
gtgttgactg gtctgeaaca gtgatccatt 
accacacccc agttgtgccg attacattag 
acaaatgecg cgttgtctgg gtgtacagtg 
ttttkattgt ttttaaccta taagacgttc 
aaacaaacat gaaaaggtag ttagttgggt 
acagtggctt tctgttcatc taaagtttcc 
tcattgtcac tttaaatttc aacgataccc 
tattggtata attgcacacc aaaaataagc 
gcttttatgt gagctaagga aagatggagc 
tgtctagect gtttctaaac cgaatgatcc 
tttcctcaga tggactccag gtagccaggt 
ctttctgcca gtccctgaat ctctgcagct 
caattgeagt ggegtegcat tcagaagaag 
tgatgatgag tgtttacagc caccttctcc 
attccattag gtagacttat egactttget 
caagatttta aaagatgtat aaggttaagt 



agacagectg cattctaaca taccctgttc 60 
tacgetgaag tegcttttnt tgttgttgtt 120 
ctttcaatac caaaaaaatg cagatgettt 180 
aatatgcaat taaagtttga tatgttttgt 240 
gttgttgttg aagtcagctg attttctctt 300 
ttttggaatt gtaaattttt ttttagtata 360 
gtacaatggg acttgctgcc cttcatcatc 420 
gtaaaagect gggaagcatc agaggagtcc 480 
tagcaaaata acactagtga tgagggagag 540 
accgagggcg gcaggagaag catgggaagg 600 
ggtacactaa ggtatgagct gaagctttag 660 
ttgctaacag aagcagtagg caattgetge 720 
tctgtatctc tgttaaggaa aatagcctgg 780 
ctaattttta tatagcgtgg caaactgacc 840 
actatccctt tacttggttc ctggcactga 900 
atcacagcag ctgacctggg ctttctcccc 960 
cagagggaaa atgggagctg tccttgactg 102 0 
actgtgtttt aaactgttgc attacactgt 1080 
ttagctttaa aagcgcatgg tttgatctta 1140 
attaggtgea ttggcaggta gggtttgggg 1200 
ttaagctttg tcttcttaaa aattatcaat 1260 
gaaaattttc tcctaagtat aagttattgt 1320 
agtttaactt ttagtttaga actcctaaaa 138 0 
gtttgtttta tttaatttta tgtagatgtg 1440 
tccatttaaa caocttgtta cttgaatatt 1500 
ctgtaatata gctcttttaa ctgggaagga 1560 
tgttggcaca cagtegggtg ctagtgtaac 1620 
tttgtggaga cgccacttcc tcaaaatggt 168 0 
tgatgetcac aaacctctat tcaacacaca 1740 
tgtaacagct tactggggtg gactcataaa 1800 
tcagatacca cagaccactg ttaagtgtgc 1860 
tatttttgtc attctaaata tcagatgtac 192 0 
caaacagtgc attaegctaa ctggatccct 1980 
caactccaac gagggectet ttttctctct 2040 
aggattcaag cttctattgt caagtgaaac 2100 
cacctaaacc tagtggtcct gtgegatget 2160 
tctcttacct gtcttacctg tagtaaagca 2220 
ggaaggtcag cagaggcrat gcatgttgtg 2280 
taaaacgaaa tttatacegg ggtggatagt 2340 
aagtgctttt tagacagctt aaaaaatttt 2400 
ttgeaaatat aatggaaatg ctgtatatct 2460 
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tttgaagtca tgaaatccwc gttggaattt taaagaaaat atgttgtaat aatgctgttg 2520 

taagtaatat tttaatgtct ctttgcctgt tttctatttc agcacattca ttgtggtgaa 2580 

tgttcatagc attataactg cttagccatt gaatgataac atttgttagt ggaaattgga 2640 

aaatttattt gtgaaattct gcagaattca tttttctatt tccaatattt gctgaggtta 2700 

aataaaaatt ttcaagccat tgatgtaata aaatatgaaa tgaaagcaaa aaaaaa 2756 

<210> 25 

<211> 2680 

<212> DNA 

<213> Homo sapiens 

<400> 25 

cgggagggcg agcgagagag caagcaggca gcaggctgcc ggcgggcggg cggacggcac 60 

agagggaggg agcgagcgag cagtgagtaa gccagcaagg gcggtcgggt cccgaggtca 120 

gccgagattt ctcaggtccc tccggccccc tccctggagt ccacagcgcc tccggtgtcc 180 

agaggatcgg acacggcccg gcccggccat ggcctcgttg ctgaaggtgg atcaggaagt 240 

gaagctcaag gttgattctt tcagggagcg gatcacaagt gaggcagaag acttggtggc 300 

aaattttttc ccaaagaagt tattagaact tgatagtttt ctgaaggaac caatcttaaa 3 60 

catccatgac ctaactcaga tccactctga catgaatctc ccagtccctg accccattct 420 

tctcaccaat agccatgatg gactggatgg tcccacttat aagaagcgaa ggttggatga 480 

gtgtgaagaa gccttccaag gaaccaaggt gtttgtgatg cccaatggga tgctgaaaag 540 

caaccagcag ctggtggaca ttattgagaa agtgaaacct gagatccggc tgttgattga 600 

gaaatgtaac acggtcaaaa tgtgggtaca gctcctgatt cccaggatag aagwtggaaa 660 

caactttggg gtgtccattc aggaggaaac agttgcagag ctaagaactg ttgagagtga 720 

agctgcatct tatctggacc agatttctag atattatatt acaagagcca aattggtttc 7 80 

taaaatagct aaatatcccc atgtggagga ctatcgccgc accgtgacag agattgatga 840 

gaaagaatat atcagccttc ggctcatcat atcagagctg aggaatcaat atgtcactct 900 

acatgacatg atcctgaaaa atatcgagaa gatcaaacgg ccccggagca gcaatgcaga 960 

gactctgtac tgaggccagg gccagggcca ggggactctg tgagtctggc tcaagaccga 1020 

cattgccttg gtttgttaca tgactatcgt gatggggaaa ctggctggaa atagtaatca 1080 

cacctctctg tttttagtta gagtctaatg aaactctcat ctagttctgt gatgtgttta 1140 

cctctttttt caggcctcag gaactcttct atttccttcc ctaatacccc acacccaacc 1200 

tgtcgtaatt tctggagaac tccaggtttg tgtgtgcagg atgttggcac aaaaatacct 1260 

gtgttttcat tctccccctc tctccctcct gtgtcttgcg ctttatgttt tcttccgttt 1320 

gataattagt tggttaaaag ctgagggaac cggaaggaaa gtgctaggtg ttttttagga 1380 

actagggtgg cggggggacg aacttctctt cctcacatga ggttactgtt tctttcctct 1440 

gtggggcatt ggatcctccc acagttgccc tggtgatgac ttagggcttc ccatctgtgt 1500 

acatcccact ttgaatcttg atcgtgacaa gaaatacctt aggccttcag tcaattccga 1560 

agctccttca gttgttttta taatgggcgt tttcacatgc acatatgtgt atgcatgtat 1620 

acgcccatac agacatgcac acacagactc ctactccatt agctaacata ccctccctct 1680 

ccacaacccc tgtcacatac ctttcaggag gtgacagttg tcttagttgt catctaccca 1740 

gacaaacgtc ctgggcccgt cctccctcct gatactgtag cctcttggta cccagggtga 1800 

gttggtggag aacagagaga tgagaagcag agggcttggg gaaagcctgt tcctctctga 1860 

ctcagccctt tttggcatta ttgcaagagc ttgactcctg gttgcctttt cccagccagt 1920 

tttcagttgg ggtgaaggtt tctgcaagtg tgaggtccag atgctgctgc tcatgttggg 1980 

ctttcctttt gggaactatt tctctttatt tatagtgtcg ggcttccggg gaaagcaatc 2040 

attggtgtgt atgtgtatgt gcatgcacac acgtgcatat acacatttgt gtatgtggaa 2100 

atgtgctggg caagtcaaaa ctatagaaga gttgcctcct gtctctcgaa tcrtccagag 2160 

atatcactta attgttaaca gcttttgtgt taatcccctt cagcccctag ctcttttatt 2220 

ctaccacggc tggagagttg atacctgcag tcagcctgcc agtgactctt agtgtctgtt 2280 

tctgacttat ttttcctgtc tctgtcttcc aacccccaat aatatttcca ccggggatgc 2340 
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atcattttta ctcccaatat tctgtagaga 

gtactcagta acaaaccaat tgcattttag 

cccttccagc taaaaccctt cccccttccc 

tgttggactg ttccactgcc cctcctcctc 

ttcttttacc atgtcaagaa attattaaaa 

aaaaaaaaaa aaaggggggg gggcyaaggg 



gggagtcagg 


atgctgtctt 


cccacgaata 


2400 


ttgggcagtg 


ctcccaccca 


ccctccagat 


2460 


tccatgtgtt 


tctcagtttc 


ccgtttcgtt 


2520 


accctatcac 


ccatggatcg 


taatgtaaaa 


2580 


atacaggtac 


tttgacctct 


ttctaaaaaa 


2640 


ggccaagttt 






2680 



<210> 26 
<211> 1859 
<212> DNA 

<213> Homo sapiens 



<400> 26 

gtttcgcctc agaaggctgc ctcgctggtc 
ccgccttctg catcgcggct tcggcggctt 
ccgcgtcgtg agggggtcgg cacggggagt 
gggtcgaaga tgtcggacat cggagactgg 
tggttcgccg ccaccgtcgc cgtgcccttg 
tacctcttcc tctggcccga agccttcctt 
gccacctttt atttccctgt gggtccagga 
ttcttatatc agtattctac gcgacttgaa 
tatttattca tgctcctctt taactggatt 
atgcagttgc tgatgattcc tctgatcatg 
agagacatga ttgtatcatt ttggtttgga 
gttatccttg gattcaacta tatcatcgga 
ctggttggac atctttattt tttcctaatg 
aattttctat ccacacctca gtttttgtac 
tcaggatttg gtgtgccccc tgctagcatg 
gggagacaca actggggcca gggctttcga 
cagccgctcc tctcaagcca catttcctcc 
tggctaacac tgttggacct gacccacact 
tcttaaatcc cgaagaaaaa tataagtgtt 
ttactgctgt gaagaacaaa taccaactgt 
tgtcttctct tctccccttt ccgtctgaat 
cattgagctg gggctgggtc accaaaccct 
cacatgcctc tctcccactt ttcccaaccc 
aaaattgctc tgcccttgac aggttctgtt 
aacaatcata ttcacgtaat tttccccctt 
agacaagcag cggatgaagc gttttctcag 
tgtaaccgtt tgccacttct tcagatattt 
gccacagatt ggtattaatg agatacgawg 
atacaccact tagtaaacta atgaaagcct 
agatcagatt ccgatttgac gggcaaccaa 
aaatggagga tgaagataca attgatgtgt 



cgaattcggt ggcgccacgt ccgcccgtct 60 
ccacctagac acctaacagt cgcggascgg 120 
cgggcggtct tgtgcatctt ggctacctgt 180 
ttcaggagca tcccggcgat cacgcgctat 240 
gtcggcaaac tcggcctcat cagcccggcc 300 
tatcgctttc agatttggag gccaatcact 360 
actggatttc tttatttggt caatttatat 420 
acaggagctt ttgatgggag gccagcagac 480 
tgcatcgtga ttactggctt agcaatggat 540 
tcagtacttt atgtctgggc ccagctgaac 600 
acacgattta aggcctgcta tttaccctgg 660 
ggctcggtaa tcaatgagct tattggaaat 720 
ttcagatacc caatggactt gggaggaaga 780 
cgctggctgc ccagtaggag aggaggagta 84 0 
aggcgagctg ctgatcagaa tggcggargc 900 
cttggagacc agtgaagggg cggcctcggg 960 
cagtgctggg tgcrcttaac aactgcgttc 1020 
gaatgtagtc tttcagtacg agacaaagtt 1080 
ccacaagttt cacgattctc attcaagtcc 1140 
gcaaattgca aaactgacta cattttttgg 1200 
aatgggtttt agcgggtcct agtctgctgg 1260 
tcccaaaagg acccttatct ctttcttgca 1320 
ccacatttgc aactagaaga ggttgcccat 1380 
atttattgac ttttgccaag gcttggtcac 1440 
tggtggcaga actgtagcaa tagggggaga 1500 
cttttggaat tgcttcgacc tgacatccgt 1560 
ttataaaaaa gtaccactga gtcagtgagg 1620 
gttstgtggt gywgtttaag attaagaggc 1680 
attgtgaacg acagggattg tcaatgaggc 1740 
tcaatgaaac agacacacct gcacagttgg 1800 
tccaacagca gacgggaggt gtctactga 1859 



<210> 27 

<211> 634 

<212> DNA 

<213> Homo sapiens 



<220> 
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<221> misc feature 
<222> (525) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (561) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (629) 

<223> n equals a,t,g, or c 



<400> 27 

gcacacatca gttccaggcc ccattccatt ctctgaacat cttctgacac actgacagtg 60 

ctgagcagag caaggttggg ttcgctcctc tggcagaacc tcggctctca ggaggtcctt 120 

gttccaggga acagctgctt ctctggggct gggctctact ccctgcagcc cctcgcacta 180 

cccagctgga accagggaca acgcctgagt ccaaccctcg tgtctatttt ccagaaaacg 240 

ggcaatgctg tgagagccat tggaagactg tcctctatgg caatgatctc agggctcagt 300 

ggcaggaaat cctcaacagg gtcaccaacc agcccgctca atgcagaaaa actagaatct 360 

gaagaagatg tgtcccaagc tttccttgag gctgttgctg aggaaaagcc tcatgtaaaa 420 

ccctatttct ctaagaccat tcgcgattta gaagttgtgg agggaagtgc tgctagattt 480 

gactgcaaga ttgaaggata cccagacccc gaggttgtct ggttncaaag atggaccagt 540 

tcaatcaggg agtcccgcca ntttccagat agaytacgwt gaggacgggr acygytcttt 600 

aattattagt gatgtttccg gggatgacna tgcc 634 

<210> 28 

<211> 1632 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (926) 

<223> n equals a,t,g, or c 



<400> 28 

cacggcgcgg gtgagtcaga 
catgttccga gacttcgggg 
ccccgcgcac ccccggccgc 
atcaacacca tgagtggcag 
cccagcagtt accccaggcc 
ggagtcatcc gggccctggg 
agcccggagg aagaggagcg 
aagtgcagga accggaggaa 
gaagatgaga aatctgggct 
ctagagctgg tgctggaagc 
ggggacacag gcagtaccag 
tgtatctccc tttccccagg 
atgaccacac cctccctaac 



acccagcagc cgtgtacccc 
aacccggccc gagctccggg 
agcgcaggca gcccagcaga 
tcaggagctg cagtggatgg 
tctgacctac cctcagtaca 
gccgcctcca ggggtacgtc 
ccgccgagta aggcgcgagc 
ggaactgacc gacttcctgc 
gcagcgagag attgaggagc 
ccaccgaccc atctgcaaaa 
tggcaccagc agcccaccag 
gcctgtgctt gaacctgagg 
tcctttcacc cccagcctgg 



gcagagccgc cagccccggg 60 
aacggcggcg ggtacggcgg 12 0 
agttccacct ggtgccaagc 180 
tacagcctca tttcctgggg 240 
gccccccaca rccccggcca 300 
gaaggccttg tgaacagatc 360 
ggaacaagct ggctgcggcc 4 20 
aggcggagac tgacaaactg 480 
tgcagaagca gaaggagcgc 540 
tcccggaagg agccaaggag 600 
ccccctgccg ccctgtacct 660 
cactgcacac ccccacactc 720 
tcttcaccta ccccagcact 780 
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cctgagcctt 


gtgcctcagc 


tcatcccaag 


gacccccttg 




cctyctcgct 


gatgccaccc 


tagccaatgt 


ctyctnccct 


atyccacaty 


caactycagc 


aacttctty t 


gcttcacagt 


agagccagct 


tggggccacc 


ctctctagca 


caatttgcac 




tcctggcagc 


ccagagactt 


tgtagatcct 


agatcactgc 


cacactctcc 


atcaccctct 


cagaaggtgc 


cactttaccc 


acctagaaca 


caggtgattg 


gaccaggcca 


ttctgccgcc 


ccttggcttc 


tgtgatgagc 


tgatctgcgg 


ggaatccaag 


cctccacagc 


gagggcagct 


atacaaacct 


accaaaatgg 


aataaaaggc 


cccagaggcc 


aatgggagag 


tatttggagc 


actgcaaaaa 


aa 





agtagcagca gcagcggaga cccatcctct 840 
ttgtgaggcg cctgagccct actycctgca 900 
tcccccaccg gtccagctgg cctggacagt 960 
ccatccctct aatgagactg accatattgt 1020 
aaagctgccc actgkttctc ttgagctggc 1080 
acaaaatatt tcccatttgt gccagaggaa 1140 
tagaggtcct ctggagccct aaccccttcc 1200 
tcctgtgatc cacccaaccc tatctcctga 1260 
ctaactcacc agccccactg ccagcagcag 1320 
ccctcctgaa ccgcacagct caggagggcs 1380 
atctcagctt tgagaagcct tcagctccag 1440 
gctatttatt ttcctaaaga gagtattttt 1500 
ttgaagctgt ggcctgagtg cctcactgga 1560 
cctaggtccc agccttagct ctacagactc 1620 
1632 



<210> 29 

<211> 2539 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (105) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (936) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (951) 

<223> n equals a,t,g, or c 



<400> 29 

ggaagaagag aagaaagaca gtggtgttgc 
aactgcagca gccattgctg ccaagaagca 
ggcacacggt gaacagccca tccctggtct 
acggrttcca gactccatca tttctcgtgg 
cctcagcact actccttcag aatcgcctcg 
ttcctgccca acaccaaaag tccagtccag 
cagwcacagt gctgtcgata tcaccaaggt 
tctgacatct atggacaaag cctttatcac 
agaaatcatc aattaccgag atggaatggg 
agacaattta ccccccttcc cagcatcagt 
tggcccagga gatcgtttca tcattgggga 
agtaatgcca ggacaagtca tgcgggttac 
tgcagtagta caagtggaag ataccgaact 
acttgaagtg cgaattctgg tgcaagctcg 



ttcaacagaa gatagttcct catcacatat 60 
tccattctac accantcctg ctgttgtcat 12 0 
catcaattat tcccatcatt caacagatga 180 
tgttcaggtg ctcccacgag acacagcctc 24 0 
tgctcaggct acatctcgcc tctctacagc 300 
gtgcagcagc aaggagaaca ttctcagagc 360 
ggctagaaga catcgcatgt ytccttttcc 42 0 
agtcctggag atgactccgg tgcttgggac 480 
gcgagtcctt gctcaagatg tatatgcaaa 540 
aaaagatggc tatgctgtcc gagctgctga 600 
atcccaagct ggtgaacagc caactcagac 660 
aacaggtgct ccaataccct gcggtgctga 720 
tatcagggaa tcagatgatg gcactgaaga 780 
gccaggccaa gatatcagac ccatcggcca 840 
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tgacattaaa agaggggaat gtgttttggc 

tggtcttctg gcaactgtag gtgtcacaga 

gcagtcatgi: caacagggaa tgagctgcta 

attcgagaca gcaatcgttc aactcttcta 

atcaacttgg gtattgtarg agacaaccca 

atcagtcgtg ctgatgtcat catcacatca 

stcaagcagg tgctgggaca ttgatcttca 

gaaaccaggc ttgccaacaa catttgcaac 

ctttgcacta cctgggaatc ctgtatcggc 

tgcactgagg aaaatgcagg gcatcttgga 

atcatgtgar gtaaaacttg atcctcgtcc 

tcaccaagaa ccactacctt gggcacagag 

gagcatgcgc agtgccaatg gattgttgat 

gctccacaaa ggcgaggtgg tggatgtcat 

aggagaaagc tttgatgcat gtccacatat 

acagctagtt ttcccgattt ggataaaagt 

tttcaaatga atttaaatat cttttaaaga 

aaattctgtt ctgattatat caaggcaaat 

tcaatgctag gtctgatagc gatagytttt 

gtgtttttcr catctttaaa atacaactac 

tttatactag cgtaggcaac acttggattt 

cagagagctt ttgcttgktc tttctcatgt 

aagactgacr gggtggagct ctgccttgcc 

gaggtttctc gccccaaatw cstcacggca 

ttatttgaag aaacaaactg aagaaaaaat 

caatacattt aaaattgtac agaacaaaaa 

attagtgtta ccagcattca tgtggaaatc 

tctgtaccat aacattttct gtaatgatac 
tcattattta aaaaaaaaa 

<210> 30 
<211> 494 
<212> DNA 

<213> Homo sapiens 
<400> 30 

gtcttctaga ggtagagtcg agtgtatctg 
taacatatga aaaaacagct acttgtgcct 
ttgaagctga gtttattgag aatggttttg 
agttcttttt gacttctttg gcctctaatg 
caattgcaac agtgaatgaa atcacacagc 
tagagaggat gttatctgac ctggcatgag 
tcttgctctc gaccttaggg tgtaatgtgg 
actgctgtgt ttaccacatg gsttgrcagt 
ctctgcatcc ttac 

<210> 31 
<211> 1263 
<212> DNA 

<213> Homo sapiens 



caaaggaacc 


cacatgggcc 


cctcagagat 


900 


ggttgnaakt 


taataagttt 


nccagtggtt 


960 


aatcctgaag 


atgacctctt 


accagggaag 


1020 


gcaacaattc 


aggaacatgg 




1080 


gatgacttac 


tcaatgcctt 


gaatgagggt 


1140 


gggggtgtat 


ccatggggga 


aaaggactat 


1200 


tgctcagatc 


cattttggca 


gggtttttat 


1260 


tttggatatt 


gatggtgtaa 




1320 


tgtggtcacc 


tgcaatctct 


ttgttgtgcc 


1380 


tcctcggcca 


accatcatca 


aagcaaggtt 


1440 


agaataccat 


cggtgtatac 




1500 


tacaggtaat 




gccgtctgat 


1560 


gctacctcca 


aagacagaac 


agtacgtgga 


1620 


ggtcattgga 


cggctatgat 


ggtcaccagc 


1680 


cattgactgt 


atcctgtaat 


atgcaacggc 


1740 


tgatctgtat 


agtcaacatc 


ttgaactata 


1800 


aaaaaacacc 


taaaaataaa 


tcttaacaga 


1860 


ttttcctttc 


ttgcaaattg 


ctttgtgtgt 


1920 


agtagacagc 


ggtaggtgcc 


tgcagaactt 


1980 


ttatgctctt 


aaatcaaggc 


tgtctgctta 


2040 


cccttcttag 


tatgcttcat 


aactgcttta 


2100 


atctcgtgtt 


tatgtgcaca 


gtgccaaaag 


2160 


tcaagaacca 


tcccctgcag 


agcatccagg 


2220 


cagtactctt 


gggcagtaac 


tggacacctt 


2280 


gcttccttaa gtgctgacag 


cctttttaac 


2340 




aagactgatc 


ttgtacagat 


2400 


aagagcaaag 


acaaaataat 


gttaaacaat 


2460 


tgaaacttaa 


tgaataaaaa 


aattccttga 


2520 
2539 



agagtgcttc 


tctcttagaa 


taaatgacat 


60 


gactatgggc 


attttcatgt 


acasgagttc 


120 


ttacctgctg 


atagctatct 


ttttgtgttt 


180 


ttttgacagt 


ggcacttaga 


tgacagtcag 


240 


ttgagttcaa 


ggtggaaaga 


gaaaaaaatc 


300 


aggtgatcat 


cctgtctctg 


agcagtgggt 


360 


ccctgctcct 


tgtatggtga 


ataacttgtg 


420 


tkacaaagca 


ctttgkgkat 


atattgcaca 


480 








494 



WO 00/55174 



25 



PCT/US00/05988 



<400> 31 

taaatgatgt tttggttaag agtggaccat 
ctccctgcct tggtgggacc ctcctgtgtg 
tttaagatgg agctgtttta cctacttcat 
actgcaaaat accttgaaac ccttatataa 
cttactttgt ggcttgtggt tgaaagtcac 
attggagact tactggcatg gctctacagc 
gtcaacactg ggagatgcaa catagcaaaa 
aagccctaaa ttcccacctg aatgtaactt 
ctcaaacatg ctagattggc ttatacatag 
atgtagccta gtggctatat gcctattctc 
ttaaagtaca tttctttcac agcagtattt 
aatgaaatgs ggaaatcacg ttgagaagtt 
gcaggagata ataaaaataa atatgggcac 
agtttatttt ccagataaaa ttgtgctata 
tttccaagtc tcagttaatt tacagcaact 
gaagttcctc tcaagtaggc ccaagaaaca 
aggtttttta aattttttca gtgagcgtgg 
gggctaaata ttctttctgt aaagtcaaac 
atttcactct ctaaaagcaa cagcatgtaa 
atgcctaata ttctttgtga atgtctttca 
gataaataaa aaattcaaag tagttttaat 
ttt 



gagaattagc tgacagcatc ccctttctct 60 
accttggcaa gtcrcgaact tttgtccgta 120 
aagacagttg cgaggtgcca ttgattcttg 180 
agactgaagk caacggagcc tagtgaaaga 240 
atcaaaagac aaatgtggcc acgttcagga 300 
tgctcagtta ttaatcatgc agactaacct 3 60 
ggacagagaa attagaattt tttgtgcaga 420 
acagctccct tacctactct cacacatgcc 480 
gccaacacaa aatacaaacg tgacgtgttc 540 
catgtaccct gcatggtagt gctgcaaact 600 
tttttcataa gtggcatata aatctcattc 660 
ggtctgtcat ctcccattga gcaaagactg 720 
acatgtatta atatacagca cgcatttaca 780 
agaacagctc taccaagaca gtctgcacca 840 
gctgctttcg gagatggctg tgaaaatatg 900 
gttctagatt ttactaagtt ttattttgtc 960 
tgactgcaga ggttagtgct gtgaaaagct 1020 
aggattccat cccctgtgaa ataacacaaa 1080 
actagaatga aagaaggaaa ttatgtacgt 1140 
tttaactaaa attatattag aaaccagatt 1200 
tatcctaaaa aaaaaaaaaa aaaaaaaagt 1260 
1263 



<210> 32 
<211> 337 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (337) 

<223> n equals a,t,g, or c 



<400> 32 

ggcacgaggc aaaaatgaaa 
ttttctctct cttttacaag 
tgattttctc cccaaggaag 
cttcctctga aacatgcact 
ctgactgatt agtgatctgc 
tggctcacgc ctataatccc 



acaaggcagc agcatcagac 
tgtcagttta attccagagc 
agaaggaaat ccctgctggt 
gttgctgcct attagcataa 
aggcagttta aaaaacatac 
agcactttgg gaggctn 



ctatctttag attgtttttt 60 
cctggcccag tattttctga 120 
tacacagctg cgatgtcaga 180 
cttcagtctc tcattctctc 240 
tttggagggg ccgggcgtgg 300 
337 



<210> 33 

<211> 1742 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (9) 

<223> n equals a,t,g, or c 
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<220> 

<221> misc feature 
<222> (17) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1576) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1578) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1621) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1724) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1733) 

<223> n equals a,t,g, or c 
<400> 33 

gtggggggna ggggganaag gccaagactg 
tacatatgtc cgctgggtga gttgacctgt 
gcttgctgtc tctcagaatt gttttcttac 
ttgtttagca aaaccactct cttgaatcac 
catagcacag ctgtctttat gcaagcaaga 
aaagacttga aaacaaaaaa cagttactta 
tactaatcaa gacaaacctt tgaaaggtta 
tgtatgagtt gtactttttg aacataagct 
taagttaaat acatgctttg aggatagaag 
ctgcttattt tacaatatac acgtttccct 
atatacacaa cagatgctga aggagaagga 
aaccaacaga attttaactc tattaacttt 
cattattgta tcctaatgcc actaggggag 
aatgtgtgca taacagtaat gagatctgga 
tggtctcctt cctgtgttcc tacraaactc 
gaaagggagc tgaaatagga acagaaaaat 
aaataccaca atgatttcag aggagactct 
aacatggaat actacgaatg aaatcacatc 
ctaatatatc ttgtatctag gtgtctataa 



gggwagaatt ttaaagattc aacactggtg 60 

ggcctcgcac agtgattctg ggccctttat 120 

cttttaatgt aatgacgagt gtgcttcagt 180 

gttaactttt gagattaaaa aaaaaaacgc 240 

gcacatctac tccagcatga tctgtcatct 300 

tagtcaatgg gtaagcagag tctgaattta 360 

cactaagtac agaactttta aaccttgctt 420 

gcacttttat tttctaatgc agaggatgaa 480 

cagatgttct gtttggcacc acgttataat 540 

aagaaatcat ggcagagatg tgagggcaga 600 

gggtagtgtt ttgcaaaaga aaaagaaaag 660 

tccaaatttt cctatgcttt tagttaacat 720 

agagcttttg actctgttgg gttttatttg 780 

aacacctatt ttttggggaa aaaggtttgt 840 

ccactctcag gtgcaagagt tatgtagaag 900 

caacccctat aactagtgaa caccaaggga 960 

gcaaaatcgt cccttgtgga gaatgcaggc 1020 

actgtatctt ttacatcaat agcctcacca 1080 

tggctgaaac cactacatcc atctatgcca 1140 
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tttacctgaa aacttaactg tggcctttat gaggccagaa aagtgaactg agttttcgta 1200 
gttaagacct caaatgaggg gagtcagcag tgatcatggg ggaaatgttt acattttttt 1260 
tttcttcaga agtaacgctt tctgatgatt ttatctgata tttaaaacag ggagctatgg 1320 
tgcactctag tttatacttg cgctctgaaa tgtgtaaaca tagggtgcct acctatttca 1380 
cctgacccat actcgtttct gattcagaat cagtgtgggc tcctgcagtg ggcgcgggtc 1440 
acggctgact ccaacttcca atacaacagc catcactagc acagtgtttt tttgtttaac 1500 
caacgtagtt gtwattagta gttctataaa gagaactgct tttaacatta ggggactggg 1560 
gagcagtcca tggggntnaa aaagggaagt gttttctcac grggaaaaca tgtycaggga 1620 
naawtaaagg aacactttct accyctgttt ccaggatttt tgaaacactt wtttttaaac 1680 
ccaattttta atttcygtgt tcccaaaata ggttttttag gggncatctg ttncttcccc 1740 
ta 1742 



<210> 34 

<211> 1166 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (965) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1090) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1094) 

<223> n equals a,t,g, or c 



<400> 34 

ccggaatgaa aacaaacggc ggccgctgcc 
agtggcgtgg cgcagggatg gcacaaaaga 
taagggaaga caggattcaa ctttggaaac 
gtttggcatt aaaggacctt gctaagcagt 
aagtagaaaa ggtaatagaa gaaatacgtt 
acaattatag aacaacggga attgctacaa 
aagataggaa aaacttgttg gagacccgat 
aaatagctga aacctttgga cttcaagaaa 
aactacaact agggaaaacc cttgaagaac 
tgcttgaact aaaacaatct gaagaggacg 
agcaaaatga ggccaaactc aaagaaaaac 
tactggcaaa gagagcagca gagacagtgg 
tagctaacca gacaggcaga tcaatcagaa 
tagctatggg atatcatgag aagggcagag 
ccttgccatg tctgttggac gctgacaaat 
acacagtgga taactacgcc gtcctccagc 
aacanctgga atgccttgat gatgcagaaa 
aaaattgtta cggagaaaat cmtcagagac 



gagtccgggc actctgctgg tcgcggcggg 60 
aatatcttca agcaaaattg acccagtttt 120 
ctccatatac agatgaaaat aaaaaagttg 180 
actctgacag actagaatgc tgtgaaaatg 240 
gcaaggcaat tgagcgtgga acaggaaatg 300 
tcgaggtgtt tttaccacca agactaaaaa 360 
tgcacatcac tggcagagaa ctgaggtcca 420 
attatatcaa aattgtcata aataagaagc 480 
aaggcgtggc tcacaatgtg aaagcgatgg 540 
cgaggaaaaa cttccagtta gaggaagagg 600 
aaattcagag gaccaagaga ggactagaaa 660 
tggatccaga aatgacaccg tacttagaca 720 
ttcccccatc agaaagaaaa gcccttatgt 780 
ctttcctgaa aagaaaagaa tatggaatag 840 
atttctgtga gtgttgcaga ragctgctgg 900 
tggatatagt gtggtgttam ttccgcctgg 960 
aaaaattaaa cttggsccag aaatgcttta 1020 
tggtccacat aaaagtatgt tcctgggaat 1080 
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tcatcttatn ggcncgttga gtccatttct agcatttgtg tttattcctg ttaaagtatt 1140 



<210> 35 
<211> 1049 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (17) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (38) 

<223> n equals a,t,g, or c 
<400> 35 

gatgggtgcc cccggcngca ggaattcggc cagcaggntg gtgctggggc ttcttctcct 60 
gaaggggctg caagagggaa ggcttagcca tgtcgtcctt gatcagaagg gtgatcagca 120 
ccgcgaaagc cccaggggcc attggaccct acagtcaagc tgtattagtc gacaggacca 180 
tttacatttc aggacagata ggcatggacc cttcaagtgg acagcttgtg tcaggagggg 240 
tagcagaaga agctaaacaa gctcttaaaa acatgggtga aattctgaaa gctgcaggct 300 
gtgacttcac taacgtggtg aaaacaactg ttcttctggc tgacataaat gacttcaata 360 
ctgtcaatga aatctacaaa cagtatttca agagtaattt tcctgctaga gctgcttacc 420 
aagttgctgc tttacccaaa ggcagccgaa ttgaaattga agcagtagct atccaaggac 4 80 
cactgacaac ggcatcacta taagtgggcc cagtgctgtg tagtctggaa ttgttaacat 540 
tttaattttt acaattgatg taacatctta attaaccttt taattttcac aattgatgac 600 
agtgtgagtt tgatgaaaat atctgaagct attatggaaa taccatgtaa tagggagagt 660 
tgaacatgaa tattagagaa ggaatccagt tactttttta aattacacct gtgtgcacct 72 0 
gtattactga atataggaaa gagataccca ttacatagtt actcagtaaa caaaagagaa 780 
ataccaggta ggaaagaaga gttactattc ctgagaaata atcaagaaca tatttaattt 840 
aaactaatga tgtgaactat ttagttttga tgtccgttat gtgattctgc ttttacttga 900 
gtaaaattaa agtgtttaaa tttgagatca aggagaagat agtggaacaa aatgttatat 960 
agataatatt tttctaatgg aaataaaata ggcagatttc aaaaaaaaaa aaaaaaaaaa 1020 
aaaaaaaaaa aaaaaaaaaa aaaactcga 1049 

<210> 36 
<211> 489 
<212> DNA 

<213> Homo sapiens 



tgaactactg 



ccagaaggtg gatttt 



1166 



<220> 

<221> misc f( 
<222> (353) 
<223> n equa: 



feature 



ils a, t,g, or c 



<220> 

<221> misc feature 
<222> (383) 
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<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (385) 

<223> n equals a,t,g, or c 
<400> 36 

gtttgttgcc tgcttgtttt aatgttctgg cttgaggcag cgagcccttg actatgccac 60 

attgccagga ttttgcaggt tagattgtac tacagcactg cctttggctt gccagactct 120 

ggagtcccca cattttcatc ctgttctcag gaaaacactt tgacccactt gaagctctga 180 

gctactgctt cacagcttcc tggggtcagt ctccagccaa aaccatagat atcccaamwg 240 

cagccaaacc acggctctgg gcgaaggaac gattaggttt actstaggtt tccacaccct 300 

gatgctcctg gcctttaatt tgacaactct ggactgccag gttttcacag acngttggac 360 

atggattcaa gattgggaat gtnangggat ggtttggcaa cagtgtttgc tttgagcagt 420 

tttaaaattt ggccaggaga ttcatgtgag caagaaatgt tagataccag ttttttgggg 480 
tcaaggggg 489 

<210> 37 
<211> 598 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (595) 

<223> n equals a,t,g, or c 
<400> 37 

gactcccaga gtgctgggat ttcaggtgtg agccactatg cccagcctaa tacgtggatt 60 
tttaaagctt caggttctgg ttcagaagtt tcctgggtct cattaaaata atgaggcact 120 
cagaattggt ctaataaaaa taacgaccat ttctttctac tccagtctct ttcacaaact 180 
tcttagtgaa aatgacaagt gaggcccttc agtaggggca ttttcagtgg agataatagc 240 
ggcagacctg agaccttggg ctaggtagtt tattctcatt tctgaacaga tgatgaattt 300 
tctcagatga ccctaagaaa ttgttttacc aaaaacaaag tgatctattt gctttgggag 360 
gaactccctt ccttttgttt ctcttccctt ccccccttcc cctgcggttg tagagcccgt 420 
tctgtccggt cgtggttctg tccagccatg atccgggagt cctagcttgc taatggamca 4 80 
cctgagatgt tccttatggc tcaaggctwa aattgaaggt gggaaccacc tgaagcctcc 540 
gtggggaggc cttgsgggag gttwggccta aargcattag gaagatacta gcttnagg 598 

<210> 38 

<211> 762 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (725) 

<223> n equals a,t,g, or c 



<220> 
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<221> misc feature 
<222> (730) 

<223> n equals a,t,g, or c 
<400> 38 

gtctttggga actcaaaaag ttatctgtgc attttcatcc ctccgtggcc ctttttgcaa 60 

agaccatcct tcagggaaac tatattcagt attcagggga cccactgcag gatttcactc 120 

taatgagatt tttggatcga tttgtatacc gaaatccaaa gccccataaa ggcaaagaaa 180 

acacagatag tgttgtgatg cagccgaaaa gaaaacattt tattaaggat attcgtcatc 240 

ttcctgtgaa cagtaaggag ttccttgcaa aagaagaaag ccaaatacca gtggatgaag 300 

tgtttttcca caggtattat aaaaaagttg ctgttaaaga gaaacaaaaa cgggatgcag 360 

atgaagaaag tatagaagac gtggatgatg aagaatttga agagctgatt gacacatttg 420 

aagatgataa ctgtttcagc tctggaaagg atgatatgga ttttgctgga aacgtgaaaa 480 

agagaacaaa aggagctaag gataacacat tagatgaaga ttcagaaggt agtgatgatg 540 

aacttggtaa cctggatgac gatgraagtt tctttaggga agtatggatg atggaagaat 600 

ttgctggaag ttgatggaag atgggaggga acattycatg ggatgtgttt agatggatgg 660 

aaagtggaga gtgtttccag aacttggaag ttccactccc aaagtccagt accaaggaaa 720 

agccnagagn aaaagggtac cagtggattt ttggaccttg gc 762 

<210> 39 

<211> 1958 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1835) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1885) 

<223> n equals a,t r g, or c 
<400> 39 

tcgagttttt tttttttttt ttctcgtgag cttaggccgc tggttttggt gatttttgtc 60 
tgattgcaat gtctggacgt ggtaagcaag gaggcaaagc tcgcgccaaa gcgaaatccc 120 
gctcttctcg cgctggtctc cagttcccgg tgggccgagt gcaccgcctg ctccgtaaag 180 
gcaactacgc agagcgggtt ggggcaggcg cgccggtgta cctggcggcg gtgttagagt 240 
acctgaccgc cgagatcctg gagctggccg gcaacgcggc tcgcgacaac aagaagactc 300 
gcatcatccc gcgccacttg cagctggcca tccgcaacga cgaggagctc aacaaactgc 360 
taggccgggt gaccattgct cagggcggcg tccttcctaa catccaggcc gtgcttctgc 420 
ctaagaagac cgagagtcac cacaaggcca agggcaagtg atttgacagg tatctgagct 480 
cccggaaacg ctatcaaacc caaaggctct tttcagagcc cccctaccgt ttcaaaggaa 540 
gagctaacct cactgcttgt aggtagaagg aaaaaaggca ctaaggttgc aaaagcttct 600 
catttcagag agatgccagg atcctaagtg cctgccaaac ttaccaattc taaggaataa 660 
gtggatggat ggcattactg attcctacat tactgattga ttctgcatcc gcaaartgtt 720 
ttattaaaaa cattctacat catgtgtggg gagataagga ggataaaatg aagagaaaga 780 
atattattga ggggaagttc ttctgaatac aaaatgtgtt taatttttta aataagtatt 840 
acattcacag ggttcaaact atttgaagta aagagattat atataaagaa tccatccctc 900 
aacttaccca ggtggtcact tttctttttc ttgtgtatct gcccagtatt cattcctgct 960 
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gatatcagtc aataatgaat gatacgtgtt ttcttcactt ttttcattct tgtcaggtag 1020 

cagactgtgt agacttttct gcacttgccc ttttcataac aatctatctt ggagaacttt 1080 

ccctatgaga acatacagag cttcctgtac acagttgcat gtactgcatt atgcaaatgc 1140 

attatatttt atgtaacctg tccactgttg gtaggcactt gagttgtttt agtcttttgc 1200 

tatcaaacag ttctgggatg attaaccctg atttactgca aaattgaaat tgctctgcta 1260 

ttctgctgga atggtggtaa gtgaactgaa aattccagtc actcttgggc tagactcaac 1320 

gttcttaaaa actatgtggc catcaccaaa ttagttattt tgaaccttaa tttcttcacc 1380 

tctaaaatgg aggtaatact taccttaagt ggctatgaga atgaagatca tgtgtatgaa 1440 

ttgttggtgc tctaaagaac agcacaaata aaattatttt caaatttaat tttaattgaa 1500 

ctatgtgtaa tttcttaatt ttgaaataat tttatttgta atgtgcataa tcttatttaa 1560 

tgtataatgt atacattgta atagaaacag atttcccaaa ttccagcctg gcatgaggta 1620 

ataaaaggta atgcaaaggg araggaaagc atgtgtcatt aattttctgc ctaggacacc 1680 

tccctggtta aattgccatt tcctttcttc cttgcataat gattaggaaa cacatcctcc 1740 

tgacctgcct gccctctttt gcctactttt tcatctgcag tcaaggtctg gttttaagac 1800 

tgactgttac ttttacaaat ctgtgtgtat tggtnggcta agggcctgta tgggtccact 1860 

gctgtattcc cagggtccca gcatnggkgc ctggacgctg cckgggcaaa tagtagtcac 1920 

ccgaggaaat gggctggatg gaatttcatg gagggcct 1958 

<210> 40 

<211> 477 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (6) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (17) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (66) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (246) 

<223> n equals a,t,g, or c 



<400> 40 














gcccangtct 


ccgcttnccc 


cgtcttgtac 


acccctaact 


cctgaggctc 


ctccgaatca 


60 


cgcganggaa 


agcggagaag 


ctcaagtggc 


cgccatgtca 


gaggcttatt 


tccgagtgga 


120 


gtcgggtgcg 


ctggggcctg 


aggagaactt 


tctttctttg 


gacgacatcc 


tgatgtccca 


180 


cgagaagctg 


ccggtgcgca 


cggagaccgc 


catgcctcgc 


cttgggcttt 


cttcctggag 


240 


cggagnaagg 


cgccgagact 


gacaacgcgg 


tcccacagac 


ttttatcgga 


cgttttcgcc 


300 


gcatcatgga 


ctcctcacag 


aatgcttaca 


acgaagacac 


ttcagccctg 


ggtagccagg 


360 


ctagacgaga 


tggagagggg 


cttatttcaa 


acagggcaga 


aaggactgaa 


tgactttcag 


420 
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tgttgggaga aggggcaggc ttctcagatc acagcttcca acctcgttca gaattaa 477 

<210> 41 
<211> 860 
<212> DNA 

<213> Homo sapiens 
<400> 41 

ggcgacgagc tcgtgccgaa tcggcactag tggaggatgg gcttctcgag ggttctctgc 60 
ttcactaact cccgagagaa ctcccacagg ctcttcctgc tggtgcaagc ttttgggggt 120 
gtggacgtgg ctgagttctc ctcgcgctac gggcctggcc agaggaggat gatcctgaag 180 
cagtttgaac aggggaagat ccagctgctc atcagcacgg acgccaccgc gcgaggcwtc 240 
gacgtgcagg gtgtggagct ggtggtgaac tacgacgccc cccagtacct gagaacctac 300 
gtgcaccggg ttgggaggac agctcgcgct gggaaaactg gacaggcctt cacactgctc 360 
ctgaaagtgc aggagaggag attcctccga atgctaactg aagctggggc acctgagttg 420 
cagcggcacg agctctccag caagctgctg cagccgctgg ttcctcggta cgaggaggcc 480 
ctgtcccagc tggaggagtc tgtcaaggaa gagcrcaagc agagggcggc ctargctggg 540 
gctcaaaggg ccggagggac tkaacgctca ccaccctgac cctycttyca gagcagtgct 600 
gatcactgga tcctgtatgt gaggaaagga atcccccagt ggacacagcc ttcctcccca 660 
agcacgtggt ctctgcgcca ggcagcccgg gcgtcagagc tcaagcacct gccccgactg 720 
gagacttcag ggcttgtcac tttcagagtg tggaggtcag gatggctgcg ggcaatgaag 7 80 
ccttagtaaa acggtgaaaa gtactcccag acggacgcgg gcacccgtca tgcttttgct 840 
gagagttggg ggcattaacc 860 

<210> 42 

<211> 1131 

<212> DNA 

<213> Homo sapiens 

<400> 42 

aaactagtgg atcccccggg ctgcaggaat tcggcacgag cagcatcagc cttagaacaa 60 
gaaccttacc ttcaaggagc aagtgaagaa ctctgtgaag gatggaactt tcagatatca 120 
actatttaga gtccagaggg agccatggca ctagaaatag ttgataatga aatgagattt 180 
tatgaagtat accgctccac ctatgagcgt ctgtctctgt gggcttggga tgttaacagg 240 
agccaaaagg agggaaagtg tgaagaataa agtagatctg agaaattctg agccaatcag 300 
gcttcttaat tcaagagaca aaccaagacg ttctgtcaac tgtgctgtgc tcttctttaa 360 
gccaatgaac cccaattcct ggcagtctac aagaagtctc ttaatgctaa tgaagaattt 420 
aaaggtcttt ttaaggaaat gaagggcttt ccaaatagaa tgatttactc tgaagaaaca 480 
aacaatggta tctctgaaac tcacaaccta aagcccaatc ttgaaaatat gttgtgcacc 540 
aagacgactg cttcagcttc ttctcttatc cttactttct ttaatagata tttattaaac 600 
tgtccagtga aaaggtgcca caatgcccag tattgtaaac aacaggtttg cattcatgaa 660 
gctttcattc attctggagt ctactaattt acctgaatgg tgtttgcatt ctgtgaaatg 720 
cctctccacg ttgcatatgt cacacttttg tctgcacata actctttttt cacaagaagg 780 
gtcactgcca caacagcaca gtcagcgggt gaattacagg tgcctgctgc ctgcctacct 840 
gggtaatctg atcttgtctg tatcgccgtg tgctcatcac tgaagaattg caggccactc 900 
atgtcagtga ccagatttgt ggcttataaa cattagcagt ttatttatgt tttaagatgc 960 
aaagatg-tgt gtttgatatt cactttaata attagaaatg gatcttgtaa acagggcata 1020 
tatcaaagat gaccttataa tatgtacccg aatatacagt tcaagaattt tgtctgactg 1080 
gaaataaatg cattttgtag caaaaaaaaa aaaaaamaaa aaaaaaaaaa a 1131 



<210> 43 
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<211> 1334 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (1019) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1204) 

<223> n equals a r t,g, or c 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1334 

<210> 44 

<211> 2351 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1106) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 



<400> 43 
acgaggsaac 
cctctgggcc 
gccccgggtg 
gccgcctgct 
ggctgcccgg 
catcacggat 
cccctggggc 
ccctccagaa 
gcctcccggg 
gcgtcaggga 
cagggctgtg 
ctacggggaa 
gcaagggctt 
cacctgttgg 
gctgagctgc 
ctgagaaatg 
gactgaactg 
ggctgggcgc 
agcttraggc 
aattaatata 
ggancctccc 
attacctaaa 
aggcataatt 



tagttctctc 
agctgcccgc 
caatgccgag 
ccaaactcca 
ggccacagct 
gtccagctgt 
tccagcagca 
ggcgtgcgcc 
tcctggccct 
gctgcgcgct 
cggccccgag 
ctgagtgact 
cccgctgcct 
agggcggatg 
cgggcaacct 
gagatgtact 
tcactgtgag 
aktggwtcgm 
caggagctyg 
aatataaaat 
gaatcaaccc 
acaatttcac 
aaac 



tctctctctc 
cctgcagtgg 
cctctcggta 
ccagccccgt 
ggccctgcct 
tctccatggc 
gcttcgtgcc 
taagcccccr 
tcccagagat 
tccaccgggt 
ccaggtacta 
ggagtctccc 
ccagacagca 
ggatctgcct 
cagatgaccg 
actctctcct 
atatttttta 
amctgtaatc 
aaaccagtcc 
aaaaaaacgc 
tgacccctct 
agcaccaaat 



catgaccccg 
aaggaaaggg 
cccgatcgcc 
gtccttcatt 
gcagcagacg 
tccctacgtg 
tttcataaca 
cgctgagcgc 
cttctcactg 
ggggcccatt 
cgtccaagtg 
cgccactgcc 
cctgggtcct 
agcctgggct 
acttttccct 
ttacctttac 
ttgtttaatt 
ccagtcaytg 
gggccacaca 
ccatagtcat 
ccttcataac 
ctccacctcc 



cagcttctcc 
cccccagcag 
gtggattgct 
gccacgtaca 
ccaacgtcca 
ctcaatgtca 
gagcacatca 
castagcagg 
aagtactgga 
gaagccacgt 
gcggctcagg 
acaatgagcc 
cgccacccta 
ggagtccttg 
ttgagcctca 
ctttaccaca 
aggaaaagaa 
ggaagccgac 
gcaagacccc 
acaaagcccc 
ctaacctgac 
atcatcacct 



tggcccttgt 
ctctgacact 
cctggaccct 
ggctcggcat 
ccagctgcac 
ccgccgtcca 
tcaagcccga 
tgcagtggga 
tccgttacaa 
ccttcatcct 
acctcacaga 
tgggcaagta 
agccccggga 
ctttgctgct 
gtttctctag 
gtgcagggct 
ttgttgttng 
gtgggagggt 
atytctaaaa 
cgcaccaata 
tagaaaagct 
caacccaaaa 
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<222> (2324) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2331) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2350) 

<223> n equals a,t,g, or c 
<400> 44 

gaacatttgg ggcagggggt aaattttgcc 
tgggttgaat gggccaaatg caaggagtgc 
gcactattgc tattccgtgc aaacaaaact 
gtggccttta caaaaaaagt tgagtagtgt 
cttcatggtt tctcagcttc agacccctcc 
cttcccttgg tccagacagc tgggagtggg 
cttgctccat ttcactgaag gctttgctgg 
tcaacccata aagaccaggt ccagcaccgt 
cacctaacag tgaggcagca gctgcccagc 
tgcctgaaac ttacttccac attctttcct 
agtgtcgctt gttgccaccc cgtgcctccc 
aacaatcata cataccctaa ctgggacacc 
aggaagctgt cccttgagct cagtgagctc 
ctcacaacag ctgctcccac atcccctcgg 
agacctaaga cctgagacca caagattagc 
cagggccaga gcataccacg tctgcagtgc 
ctgtaaccac caaattgtcc aaacacccgc 
tcctttactg aggagaatga tgcggaggag 
agcagccaga agccgggtgc ccacanggca 
ctcacttctc catcaacctc accctctgca 
tctcgctgct ttcacagctg caacgattgt 
tttattctgt agccagacga cacgaggagt 
taccctgtgt gggcggcacc tcagggacag 
aaaagatcaa gctgaatgtt ccttttcatc 
ggtattctaa cgtttcctct ctgtatttca 
agcaatactg gagtaaccgc ttcctaaacc 
cgtgcatgtg cgtttttagc aacacatcta 
aaagaaaagt aaaaaacttc ccaactcact 
aatggggttg ttagctttta aatcaaaata 
agaaagcctc tccagagaag tttggtttct 
ttatctaaga acttggaagc cgtcagccaa 
cttatataaa tgtacagtat tcaattgtaa 
cctctccagt gacattggaa catgctactt 
ataaattcat taaaaacact acaggtgttg 
ttcagttatt ttctgagtgt gcagacagct 
aatgaaatca gaagcagtag acagatgttg 
ttaataaaat gctaaatgtc aatttatcac 



agtttgagca tcatgaggtg taacaagaaa 60 
atctctgggc tgcaaactga cttgagtgct 120 
cagcttttcc tgactcagtt ccttgactta 180 
gtggcctgct gtcgcacagc ccctagttag 240 
agcccacaga ggagcccatg gagggaccca 300 
ttaggcccac tgctgttttg agcagggcca 360 
gtgaaaacac ttcagcatct cctcctcagg 420 
ggtcttggca catccctggc ctcaggccct 480 
cccgcaatgt gcctgctgtc aggcagctct 540 
gatgggcagg tggctgaagg cccagccatc 600 
ttggcctctc tgagctttgc ccagaagacc 66 0 
actctgcaga atgcagatga tccattctgg 72 0 
ccaggcaagc agggcatctg gccgacttcc 780 
actggagctt cagccctgac tgaggtgggc 84 0 
tcagtgtcta ccaagcatct agccactgtc 900 
ctgtgagcag agccagcagt tgccctgtga 960 
tgcagttagc aagaagggta ggcttcaccc 1020 
tttcctctcc agggctaggc aaggcaggcg 1080 
gggacaggaa ggctgtgctg ctactggctg 1140 
ccactaacca agaccttgtc ctcttgcctg 1200 
gtctgcctca tggggttttc ctccagagcc 1260 
ctgtgtcact gagccagtgc ttctagatgc 1320 
taaatcagaa atgctggtct tgaaaccttg 1380 
tgtcgctgtt gatcttcatc tatttaaata 1440 
tgaagctgat ttcctctctc tttccttttc 1500 
attttgcaga aatgtaaggg tgttcggttg 1560 
ccaaccctgt gcatgactga tgttggggaa 1620 
ttgtgttatg tggaggaaat gtgtattacc 1680 
ctgattacag atgtacaatt tagcttaatc 1740 
ttgctgcaag aggaatgagg ctctgtaacc 1800 
gtcgccacat ttctctgcaa aatgtcatag 1860 
tgcatgcctt cggttgtaag tagccagatc 1920 
tttaattggc cctgtacagt ttgcttattt 1980 
aatggttaaa atgtaggcct ccagrtcatt 2040 
atttcgcact gtattaaatg taacttattt 2100 
gtgcaataca aatattgtga tgcatttatc 2160 
tgcgcatgtt tgactttaga ctgtaaatag 222 0 
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agatcagttt gtttctttct gtgctggtaa 
taaataaatc tattctatga taaaaaaaaa 
ccaagcttan g 



caatgagcgt cgcacagaca tggtttcagg 2280 
aaaaaaaaaa gggnggcccc nctaaggggt 2340 
2351 



<210> 45 

<211> 1587 

<212> DNA 

<213> Homo sapiens 



<400> 45 

ttttgcaaaa tgtgcttatg tgacactata 
ttcccgggtc gacccacgcg tccgcccacg 
tatttttttg tagagatggg gttgtccagg 
tgcccgcctt ggcttcccaa agtgctggga 
ccctctgcct ttttaagatg atgtatttat 
tcctgcgaag gaaattccag agcctgtatt 
ttgcctttcc aaatagtatc tcatttggtg 
aaagagggcc caacctacaa ctaagaaggg 
acccagaaag aacactgggc cctccttctt 
ggaatttact gaaggctatt tcctgtaact 
agaggtgcgc tctgtaatgt tgggcctttg 
gatgtttaga cctttctctc tctctctctc 
agaggcagtc attttgaaag gttgaaatat 
ttaagcaaaa tcctttcaga aagaaacaaa 
cccaatccac ttctatagga gtttaatcat 
tttaaggtaa tcctttggga taaaggatcc 
cagcagattt gtaatatatg tctggagagc 
gttttccttt attaaagatt taagcctttt 
tatagatata actttgctaa ttttttaaac 
atgtggttac gttttgctac attagaattt 
tttgaaattt ataatggtct ctgatatgat 
tcccccttta gtcatggatt tctatttgtt 
gaattgacta ggcttttcct atataaaaaa 
aaatttaaaa ttaaaactgt gttgtttttt 
gtactcaagt tagttgtttt gcagagatgt 
tttcatggag tctatgctga tcctttaatt 
caaaaaaaca aaaaaaaaaa aaaaaaa 



gaaggtacgc ctgcaggtac cggtccggaa 60 
cgtccggccc catcacacct ggccgatttt 120 
ctggtctcaa actcctgagc tcaagcaatg 180 
ttataggcgt aaaccactgc acgcagccta 240 
ttaatttttg ccatcattgg tgcttcacct 300 
taagctacct aggcttttac actcccttta 360 
tactctagtg tcctatacct cttggaaacg 420 
acaaaccttg aactaagtaa gaccttacac 480 
cagggacaat gcagtagcca cttggcttgt 540 
tgctagttaa cttagttttg tatttcaggc 600 
acttcacagt actggagagc tgttcacaca 660 
tcttttcttc tttctcaaca actctttcac 720 
ttggccttta ccaaagagct ttttttttcc 780 
tggggaaggg cagattaaga atgcatatgt 840 
attcacatga gtaaaatgat ggaagaactc 900 
tgggaagttc tctcaggtaa agaaagctta 960 
tatttataag aaatttaaga ggattgtttt 1020 
tactttgcaa aaagaaaact acaaaagttt 1080 
ttttctgaaa cgattagctg tagccaaatt 1140 
gaaaatgcaa tatgtgtggt aaatctactg 1200 
tcgaattttg gtaacttttg aaagttattt 1260 
ttttaatgtt aatttttcta gaaagcatct 1320 
ctcaaaactt gttaactctg tactttaata 1380 
tctcttctgc tagatacata tataattaaa 1440 
tgccttcaga tgttaatcag gtctctcaag 1500 
gacaaataaa agatatatat ctgtggtgtg 1560 
1587 



<210> 46 

<211> 379 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (345| 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (351) 
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<223> n equals a,t,g, or c 
<400> 46 

aattcggcac gagaatcact ggggtggctt 

catgagatct gatggctttg taagtgtttg 

gccaccttgt gaagaaggtg ccttggttcc 

ctgaggcccc cccagccatg ggggactgtg 

acccagtctc gggcagtttt cttatagcag 

aaaaagtatg gctkgggcat tgtagctcaa 

ggctgaggca ggagggacg 

<210> 47 
<211> 1920 
<212> DNA 

<213> Homo sapiens 
<400> 47 

catcatcgta tcaattgtgt tcatctatat 
atggccaagc tgtgtgaaga aataggaaag 
gaacaaggag ttaaaagcaa tccatgtgac 
ctgccagtct cttcaaccct cttctcactt 
atctttgtct tatctaccag tttattcctg 
agtagcctta aaaaggcttt tgtttatttc 
gagaaacatt tttgttttta attgctcaaa 
ctaaaactat ggagaaactt tgtatgtgca 
acatctcatc ttaatgtctt ttgttattga 
tggataatag ttgttatttg gggaattgta 
tcagacaagt aaagtatgaa acattcttat 
cattagaagc acacagaatt atccttgtcc 
agtgtgctga tcattcacaa tacagtggat 
ttgatttgag aagatgaagg tttaaatatt 
ctttttcttc tgtgaatatt tagggcaatc 
gtggggaggt aaattcctct gacttgccaa 
tagcatttta gctgtgcaaa gggaggtagt 
cccaaaccga atacggtcag cagtcaactc 
tagttttgag cattctttgt ggttaaataa 
cttttgtgaa acttgaaaga gaatagacag 
taacaaccat ttaactgcag tgtaagaaaa 
tgttatctag tatgcatttc tggtgtgtat 
caattgcatt tatttatcaa taagtgccat 
tctcaatgaa tgaacaaatt agtctgtaga 
ccttgaacat atatgtgtcc cataatctgg 
ttcaattcat gctacctgat tcatttattt 
ttcttgttta tctagcatag cacaaacgtt 
tcttaattgc atcagtattt cctattggaa 
ttcctgaata atttccaaat gtttttaatc 
ttcttataca cacctgaata aaattgatgt 
tccttggtct atttatgtat aagaatgctt 
cacaaactga agatgttaat aaaatttaag 



ccccatgctg 


ttctcttgat 


agtgagttct 


60 


gtagtttttc 


ctgtattcat 


tctccctcct 


120 


cctttacctt 


caaccatgac 


tgtaaatttc 


180 


agtcaattaa 


acctctttcc 


tttataaatt 


240 


tatgagaatg 


gacttaataa 


aggtaggttt 


300 


cacctgtagg 


tcaanagcta nctttgggtg 


360 








379 



cattgtttca cctctctgtg gtggatttac 60 
aagaagttac cattaaccaa ggatatgaga 120 
tcaagccttt cacatactga cagatggtat 180 
tttaaaatct tgttccatgc ctccaggttt 240 
tgaacttcag attgaaccat tcattgcagc 300 
tttggtttgt taactagtgt catctattta 360 
gctgtcgccg ctagtcttat gagctatcta 420 
cacaaaagta ttcaagagac agtattgcta 480 
gaagttttag gtgcttcaaa acaatataaa 540 
atgatgttgg tgctgcttcc ttctaagagc 600 
ttcagttaga tggggaacat tttgctagcc 660 
tcctaatatt gactttcagg aataaagttc 720 
agcttgatat cttctgtttt cccattgcag 780 
gttgaaagtt gcagtttttt aaatgtgttc 840 
gtgtcgctaa tagaatatgt agtagagggg 900 
agaaaaagaa gggaaccaca gtggatatgc 960 
gtgggaaaag tgtttccatt ctgggaaaag 1020 
cagggtttgg gcttgattcc tgttgaataa 1080 
attcttaaat ctgcctagtt ttgatgaatt 1140 
tatgacatat agaattaata caaaacagtt 12 00 
ttggactgta atcatatcgc tactggcatc 1260 
ctgaaaggaa gacattttct accctagatc 1320 
taaattgaaa ttatattaca ttttacactt 1380 
atctagccac ctgtttagcc tagtcatgtg 1440 
ctcatggtac ctgttcttct atccaaacct 1500 
gacatagatc ttaggcccac ttgaactctt 1560 
tttccagtct tctttatcaa cactaatgcc 1620 
aatacatctg ttccagaaaa acatttggca 1680 
caaagaaaaa ggtttaaagc ttatttccct 1740 
gcatgtttta gggatcaatt acctaactgt 1800 
tttaaagcac atgtctcatt ttaaatgacg 1860 
agtaatacaa aaaaaaaaaa aaaaaaaaaa 1920 



<210> 48 



